o 


Radio - Televisia 


YEAR 


RTY-FIFTH 


FEBRUARY 1956 


For the highest standards 
of television and radio 


relay engineering 


4 } C C POLYTHENE INSULATED 


& SHEATHED CABLES 


/ Further information is 
available on request 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 


BLOOMSBURY STREET LONDON w.¢ / 
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The *“*AVO” Valve Characteristic Meter, 
Mk. III is typical of the ingenuity of design 
and high standard of workmanship that 
exemplify all of the multi-range instruments 
in the wide *“‘AVO” range. 


It is a compact and comprehensive 

ill test quickly an tandard rec 

mall transmitting ilve on an 
characteristics under 

i wide range of DD 
method of measuring mutual conductan 
that the meter can deal adequate 

I.V. receiver ilves. It does mat 

ous to mention here ‘ 

descriptive pamphlet is available on appli 


List Price complete with Instruction Book 
£75 and Valve Data Manual 


The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO..LTD 


AVOCET HOUSE + 92-96 VAUXHALL BRIDGE ROAD + LONDON «+ S.W.I * ViCtoria 3404 (9 lines) 
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Between 25 c/s and 1 Mc/s 


WIDE-RANGE —s SQUARE-WAVE 
OSCILLATOR * ——— GENERATOR 
CO 546 Go 511 


A new oscillator which meets ee — The GO 511 produces fast 
the demand for a higher fre square waves with complete 
em 7 © O 
quency version of the OS 101 4 absence of droop or ringing, 
The CO 546 gives continuou ; 
: provision being made for 
coverage from 25 c/s to 500 K« 
ca i tein elnaineel energisation from an external 
an “i " 1 attenuation 


facilities for a 600 ohm output oscillator or for generation of 
also provision for feeding a spot frequencies in the range 


external 75 ohm attenuator a 50 c/s to 1 Mc/s. 


ae SOLARSCOPE 
"@eanecceae® CD 514 


A versatile new oscilloscope with 
a constant bandwidth of 5 c/s 
to 9 Mc/s at any sensitivity 
from 30 mV/cm to 3 V/cm. 


These three instruments combined form an ideal combination for response testing of networks, filters, trans- 
formers, feedback amplifiers etc., by injecting precisely known sine or square waves and measuring the true 
response on the Solarscope CD 514. Write now for details and our new catalogue. 


THE SOLARTROW BLECTROMICGC GROUP LTD. 


RELIABILITY-—UNDER OUR Thames Ditton, Surrey 
12 MONTHS’ GUARANTEE, COSTS §— Telephone: EMBerbrook 5522 
HAVE NEVER EXCEEDED ©.2% OF SALES Cables: Solartron, Thames Ditton 
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for F.M. and television 
transmitters 


Transmitter designers are now offered a wide range of v.h.f 

tetrodes by Mullard, including the recently introduced 

tetrode QY3-65. 

These high efficiency, high gain tetrodes make possible the 

design of transmitters with fewer valves and, consequently, 

reduced cost. The higher overall efficiency of equipments fitted 1 
with Mullard tetrodes results in lower running expenses—a GZ 
factor in the growing popularity of these valves in the world 
market. Further details of the QY3-65 and other tetrodes in the 
Mullard range may be readily obtained from the address below 


YOQVvo03 204 
ys. 


PRINCIPAL CHARACTERISTICS 


| TYPICAL LOAD 


MULLARD (AMERICAN cv HEATER Varmax. pamax 
TYPE No. | TYPE No. [TYPE No. CESCRIPTION BASE (Vv) (A) (v) (Ww) aie an 


, | VHF. Power a2 60 

QV06-20 6146 Cv3523 Tetrode | Octal 1.25 600 20 26 175 
V.H.F. Power ' 0.83 14 100 

QQV03-10 6260 CV2796 | Double Tetrode | BPA 0.42 300 11.5 200 
V.H.F. Power ” 200 
Double Tetrode S7A 0 15 600 
V.H.F. Power B7A 7 200 
Double Tetrode 45 500 
V.H.F. Power B7A 224 50 
Tetrode 64 220 


QQV03-20A | 6252 Cv2799 
QQV06-40A | 5894 cv2797 


QY3-65 4-654 | CVI9OS 


| V.H.F. Power 120 
QY3-125 6155 4-125A | C¥2130 + ody BSF 200 


} V.H.F. Power | 5 
QY4-250 6156/4-250A | CV2I31 conti aa | 120 


Tetrode 


| V.H.F. Power a Special dl _ r. & 75 
QY5-3000A 6076 — | Sweets Spin «(| «8 220 


QVI-1SOA 4X-150A cv2519 U.H.F. Power BaF Hod 


* 2 Valves in push-pull. Television service 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., 
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


myTiet 
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and Tabbed Zé 


SOA CAPBOR 
PESASTORS 


MIN. ORDER | UNIT STORAGE 
FOR FREE UNIT! CAPACITY 


MAX 


REF. warts VOLTS OHMS 


RESISTORS 


STABILITY RESISTORS 


OM 3 


| 


WIREWOUND RESISTORS 


CERAMICAPS 
4 


4 


The LAB Continuous Storage sare: lable f p rormal source 


RESISTOR COMPANY LIMITED 


THE RADIO 


50 ABBEY GARDENS, LONDON, N.W.8 


FEBRUARY, 1956 


LAB Continuous 
Storage Units 


Thousands of LAB Continuous Storage 
Units are daily solving the problem of 
control and storage of the great range of resistors 
Compact, and capable of storing up to 720 separate 
resistors, LABpak make selection positive, simple 
and speedy. Now that Ceramicaps, Histabs and 
Wirewound resistors have been added to the 
carded range the usefulness of LABpak storage 
units is enhanced 


FREE with any purchase of the LABpak range, 
these units are the complete answer to the 
storage problems of small production units, 
laboratories, etc. 


MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK 


All LABpak resistors are carded in ohmic 
value, rating and tolerance, colour indexed and 
tabbed for easy selection. 


f supply, but more detailed information and literature can be obtained from 


Telephone: Maida Vale 5522 
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Thinking of buying 


a Tape Recorder? 


Win SO MANY Tape Recorders now on the market you may be 
finding it difficult to make your choice. So let us tell you something 
about the Ferrograph and the policy behind it. 

Perhaps you did not know that the Ferrograph was the first port- 
able Tape Recorder ever to be made in this country—that by virtue 
of its outstanding achievements it has been selected by the Services, 
by foreign broadcasting organisations, by educational authorities 
throughout the country, by large industrial users and by the B.B.C, 

In overseas markets, too, the Ferrograph success story has been 
repeated time and again. Whenever, in fact, it has been competitively 
tested against other Tape Recorders, the result has been almost a 
foregone conclusion. 

As a result, therefore, we have never been able to make enough 
Ferrographs to satisfy the demand. For this we make no apology — 
it is, perhaps, the penalty of success. We are certainly not prepared 
to depart from those high standards of performance and depend- 
ability that every Ferrograph owner has learned to expect and 
appreciate. 


FERROGRAPH FACTS FOR THE KNOWLEDGEABLE 
Twin Track (to International standards): Playing British and American pre-recorded tapes 
Playing Time with 1,750 ft. Reel: 45 minutes per track at 7} \.p.s. (other speeds pro rata) 
Signal to Noise Ratio: Better than 50 db, 200/12,000 c.p.s. Unweighted, including hum, 45 db 
Quick Rewind in less than 60 seconds * Signal Level Meter giving positive reading 
“‘Wow” and Flutter: Less than 0.2", at 7} ips. © Output Power: 24 watts into I5 ohms 
Frequency Response: +3 db 50/10,000 c.p.s. at 74 i.p.s. 
Longterm Speed Stability: Less than .5°/, variation 


MODEL 2A/N_ 3} and 7} i.p.s. 76 gns. 
MODEL 2A/NH 7i and ISips. 86 gns. 


errograp 


WRIGHT & WEAIRE LTD ~« I31 SLOANE STREET - LONDON SWI ~- Telephone: SLOane 2214/5 and 1510 
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VALVES 


Diam. of L S 0.45mm 


Weight 6zams 


ALA 


Specially designed for circuit 
applications in which sequential switching 
is achieved by the transfer of voltage level 
in the steady state from one valve to 
the next. List Price:— 2.4/q Tax tree 


For further details write to the Osram 


Vp 


[Ratings| 


Anode supply voltage range ... + 190-250 Volts 
Normal anode operating 


current range l- 5mA 


Peak anode current maximum.........40mMA 


The following circuit specification limits are those which 
would apply to the valve up to the point of failure in service. 
Control gap breakdown voltage 70 — 90 Volts 
(Anode open circuited 
Trigger load 47K) 
Main gap breakdown voltage 250 Min. Volts 
(Trigger connected to cathode (Suddenly applied) 
through 470K22) 


Main gap breakdown voltage 250 Min. Volts 
(Trigger biased +-60V with respect (Suddenly applied) 
to cathode through 470K) 
Main gap maintaining voltage 
at la=5mA....65—80 Volts 
(Trigger open circuited) 


Valve and Electronics Department 
I 


GENERAL ELECTRIC CO LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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<@> FREQUENCY @ 
TANDARD 


Type 761 


@ Standard signals provided 
it 100c/s, | kc/s, 10 ke/s, 
100 kc/s and | Mc/s. 


@ Outputs available with both 
pulse and sinusoidal wave- 


form simultaneously. 


@ Complete built-in Oscillo- 
scope provided. 


@ Heterodyne Amplifier and 


Loudspeaker incorporated. 
oe 


‘THIS instrument has been designed to fill the 
@ A built-in clock enables the need for a versatile, self-contained, crystal 
controlled frequency standard of moderate cost 
Although relatively small in size a short term 
time standard. frequency stability of better than 1 part in 10° is 
obtainable upon installation his short term 
stability improves with time and correct treatment 

up to a limit approaching | part in 10° 
@ immediate delivery. Sine wave and pulse signals are produced at five 
standard frequencies, the pulse waveforms being 
rich in harmonics, and since the instrument includes 


both an Oscilloscope and Heterodyning Circuit as 
independent facilities, it is extremely flexible in 
a operation 
ee ; 3 
= = Full details of this or any other Airmec instrument 
" — 
_ 


wiil be forwarded gladly upon request 


equipment to be used as a 


» — 
' ene 
Full details of this or any other Airmec ~ e 
instrument will be forwarded gladly on request " — — 


AIRMEC iimiteo ~ 


HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND 


Telephone : High Wycombe 2060 Cables: Airmec, High Wycombe 
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the NEW 
make -it- yourself 
cabinet construction 
system 


The new Imbhof-Elliott Cabinet Construction 
System is designed specifically for the quick and easy 
manufacture of all types and sizes of metal cases 

and cabinets. The system has an immense range 
Make-up of the framework, from the two 
components—the extrusion and the 

corner connector—is child’s play! And any 

suitable material can be used for panelling—steel, 
aliminium, Formica etc. All in all, the system is versatile 
and efficient, economical and labour saving, in the 
production of your own cases and cabinets. Write 
iow for a leaflet and details of our Special Sample 


Pack Offer 


the IMHOF-ELLIOTT 

Cabinet Construction System 

is protected under 

Patent Nos. 69/9/15, 316455, DES/APP 878807 
and is obtainable only from the 

Sole World Distributors 

ALFRED IMHOF LTD. 


Dept. P.I1, 112-116, New Oxford Street, W.C.! 
Museum 7878 
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LOUDSPEAKER SPECIALISTS 


FOR OVER 30 YEARS 


Rola 
CEESTION «= ‘Rola Celestion Ltd. 


PRUVOX 


AP Plcstion Ltd ERRY WORKS, THAMES DITTO 


HONE EMBERBROOK 1402/6 
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‘Stnighd,omand &Laical Systm of Cit 


eee 
VOLUME CONTROL 
AND 
ON/OFF SWITCH 


BASS AND TREBLE 

CONTROLS 
Compensation for 
which 


ised ir 


FILTER SLOPE 
Adjusting the filter cha- 
the finest 
inherent 


FILTER SWITCH 
Setting the 


the racteristic for 


environment in performance 


the 


filtering range 
equipment 1s 


PUSH BUTTONS 


Jio, mic rophone 


PUSH BUTTONS 


electing playback characteristic 


; : 
ele a¢ 


’ 


tape puts 


QUAD II CONTROL 


FREQUENCY RESPONSE: 


Cancel positior 
Radio and Tape inputs: 20-20,000 c/s within 0.3 db 
Microphone input: 20-18,000 c/s » | dt 
Pickup Input (R.2): Within 0 » of staced characteristic 
Other plugs gnificant « 

Bass and Treble controls: Witt 

Filcer frequencies (ff): SkKc's, 7¥ 

Filter 


UNIT — SPECIFICATION 


POWER SUPPLY 
aa ) 
63VIA { 
Maximum power 
330 V 30 mA (each tuner) 


The unit takes its power from the main 
amplifie 
330 V2 Plus currents taken by tuner 
connected to sockets provided 
available from tuner sockets 


units which may be 


no s 6.3 V 2.5A (cotal) The heater supply is C.T. to chassis 


VALVES: | « 


(EC BI, B309 or 


EF .86 
12A7T 


shake: Lauel to 00 dai cur (Z.729 or 6267), | x ECC.83 (12AX7) 


INPUT SENSITI 


Radio and Tape 
Microphone 

Pick-up ; 
DISTORTION (| 


All Rac 


controls evel 


controls 


Least favourable arranger 


VITIES «| 


alu eda ‘ 


1.4 V. rm 


100 Ki) 
100 Ki) 
adapted by plug-in unit 


output) 


100 mV 

15 mV 
f mug e 
4v 
dio ing Lp ip input: 0.02 


less than 0.1 


approx 


with changed bias resistor) 


BACKGROUND 


70 db or 


thermal noise of 


where 


applicable, approximately 6 db above equipment 
nput impedance 


MECHANICAL : 


Front panel e-cast, stove fini hed silvered fawn, machine 

engraved 

Aluminium, stoved matt brown, machine engraved 
Steel processed, stoved steel grey 
electrically and mechanically is fully tropical and 


natic conditions 


DIMENSIONS : 
WEIGHT : 7 it 


Knobs 
Chassis and Cover 
The 
suitable for all « 


rust-proof 
complete ur 


1Ohin. x 3hin. x Khin 


nece (3.15 Kg.) 


... for the closest approach to the original sound. 


ACOUSTICAL MANUFACTURING CO. LTD. HUNTINGDON, HUNTS. Tel: Huntingdon 361 
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NEWNES 


Radio and Television Servicing 
Laie EEIEXAMINATION 


A tye is the most complete collection of models 

ever assembled—over 1,550 including the latest 
Radio Show sets. Here at your elbow you have the 
circuit diagrams, component layouts, and all the 
data you need to service the hundreds of different 
models in use. The work covers Multi-channel 
T.V. receivers, Band III converters, Radios, 
Radiograms, VHF/FM receivers and adaptors, 
Portables, Car radios—they are all here to make 
servicing speedy and profitable. This great work 
can pay for itself within a week of receiving it—never 
has there been such an opportunity for you to make 
money. Prove this by claiming 7 days’ Free Exam- 
ination. Cut out this page, you will not spoil your 
copy of “ Wireless World,” and post to-day. But 
do this now—the demand will be terrific. 


] aH POPULAR MODELS including 
9 


catest RADIO SHOW mopets 
SEE OV ERLEAF without obligation to purchase. I will either return the work within 


for further details and | ay emf feitsend nc Sx pment of Oso dee ae 
h d of folding this has been paid. Cash price within eight days is £9 

metho 

POST-PAID Leaflet 


This is a Newnes publication 
and worthy of your immediate a 
attention. Claim your copy for ce X wher pi 
Free Examination to-day—there Ooeupetio te OW 

no cost or obligation. Simply —— 
cut out this page—you will not a rs Sencar 
ae Ex bate ee (Or your Parent's Signature if under 21) RTV 103 Lodging Address 


Name 


Address 
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NEWNES 
Radio and Television 
Servicing 


ALL POPULAR MAKES INCLUDING LATEST 
RADIO SHOW MODELS 


FREE EXAMINATION 


6 volum 
3,15 


trongly bound in maroon cloth 
and 


killed 


minute data 
written by 
ngineer 


unp-to-th 
informati 


V 


pag ot 
practical 
Radio and ‘J 


model 


must 


wanted data you 
ervicing work 


and mor th 
for profitabl 


1,550 
3,000 


component and chassis layout 
Also photographs and explana 
illustration 


circull 
diagram 
tory 


With quick-re 


FREE 2 Year Techmcal Advisory 
any of the many subjects in the 


» all models and makers 


ference index [ 


Service 


work 


on 


BUSINESS REPLY 


Licence No. W.¢ 


GEORGE NEWNES, 
GREAT QUEE 


LONDON, 


66 69%, 


Ww. 


FOLDER 
1129 


LIMITED, 
STREET, 


N 


Cc 


SERVICING DATA for— 


Ace, Alba, Ambassador, Argosy, Baird, 
Banner, Beethoven, Bush, Champion, 
Cossor, Decca, Defiant, Ekcovision, 
E.M.1., English Electric, Ferguson, 
Ferranti, G.E.C., H.M.V., Invicta, K-B., 
McCarthy, McMichael, Marconiphone, 
Masteradio, Mullard, Murphy, Pam, 
Peto Scott, Philco, Philips, Pilot, Porta- 
dyne, Pye, Rainbow, Raymond, Regen- 
tonsa, .G.D., Sobell, Stella, Ultra, 
Vairadio, Vidor. 


SERVICING DATA for— 


Ace, Ambassador, Banner, Beethoven, 
Bush, Champion, Cossor, Decca, Denco, 
Defiant, Eddystone, Ekco, Etronic, Ever 
Ready, Ferguson, Ferranti, G.E.C., 
Grundig, Invicta, K-B., McCarthy, 
McMichael, Marconiphone, Masteradio, 
Mullard, Murphy, Pam, Peto Scott, 
Philco, Philips, Pilot, Pye, Rainbow, 
Raymond, Regentone, R.G.D., Roberts 
Radio, Sobell, Strad, Ultra, Vidor. 
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i CUT OUT THIS PAGE 
:INTACT, FOLD AND 
: POST 


NO STAMP REQUIRED 


: <—&FOLD 
HERE (B) 


Nee 


2 


Owners said the last edition was worth 
a fortune! This up-to-the-minute New 
Edition is even more valuable. Prove it 
yourself by sending for Free Examina- 
tion-—there is no cost or obligation on 
your part. But please hurry! 


FOLD ALONG HERE «+scsscessccenscnnccccncs 


** (A) 


. sewers <“™-FOLD 
: HERE (C) 
* across leafiet 


tramp 

necessary tf 
posted tn 

Gr. Britain or 


N 


rthern Ireland 


HOW TO FOLD 


across leaflet 


THIS PAGE 
FOR POSTING 


NO STAMP REQUIRED 


(B) INTO (0) 
80 THAT NEWNES 


ADDRESS SHOWS 


TUCK 


FOLD ALONG PAGE 
LENGTHWISE AT (A) 


AND 
TURN FLAP UNDER 


£4 


NOW POST TO-DAY! 


ZS 
ge 
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(7 =RELAYS= 
SERIES 2400 


A Relay of noteworthy dimensions, designed in size and per- 
formance to suit present day electronic equipment. The new 
2400 Relay is available with twin light duty or single heavy duty 
contacts, 

When fitted with a 10,000 ohm coil, the pull-in is approximately 
4 milli-amperes; contact pressure and clearance have not been 
sacrificed to achieve this sensitivity 

DIMENSIONS: Above chassis 24" high x 1" wide x 13" deep. 
WEIGHT: 44 ounces. 


EXNING ROAD, NEWMARKET Tel, : Newmarket 218! 


MAGNETIC DEVICES LTD 


NEWMARKET 
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THE FUP TH in A SERIES IN THE INTERESTS OF A BETTER UNDERSTANDING OF VIBRATION TECHNIQUE 


do youknow...2 > 


that the maximum acceleration (‘g’) of a vibrating object | 
occurs at an instant when the object is not moving ) 


Displacement x = A sin 27ft 


Velocity x= 2mfAcos 2nft 


ement 


Cc 


Acceleration x=-477f’Asin27ft 


Displa 


When a particle is experiencing a sine wave vibration it is said to be executing 
* Simple Harmonic Motion (S.H.M.) This applies to objects attached to a vibration 
generator for vibration tests. Just like the pendulum of a clock, the object moves from 


“ the neutral position to its maximum amplitude ‘ A’ where it stops and then 
i) starts moving in the other direction. As it passes through the neutral position it 
” reaches its maximum velocity and then slows down until it again stops at the 

other point of maximum displacement. At these two points the velocity 1s instantaneously 
* ero but the rate of change of velocity, (acceleration) 1s a maximum. 
* Effect of acceleration . . . Displacing a body slowly from ‘ A’ to ‘ B’ is not likely 
“ to cause it any permanent damage. Similarly, a body travelling at a constant 

velocity does not experience any destructive forces but any rapid change to its speed is 
° equivalent to the application of a force equal to its mass times the acceleration. 
* Therefore the acceleration or ‘ g’ level if you hoe @ vibeation problem— 
of a vibrating object is the important 

factor in assessing reliability, and thi: * W PSITERG, FOFSIONG! OF JOXUTE RSTME OF stm 
“ is dependant on both the amplitude ; ohh ge, ~~ lll seaangl See: oe . 

dm Vibrator K neludes mod ’ 

* and the square of the frequency a midget with force output of +2 U 
“ Write for full details to * Vibration Dept. Wi 


Goodmans 8 ibationy, honcaters — 


GOODMANS INDUSTRIES LIMITED AXIOM WORKS WEMBLEY MIDDX. . Tel: WEMbley 1200 (8 lines) 


GOS5$ 
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Pye (New Zealand) Led Pye Canada Ltd 
uckland ( New Zealand Ajax, Canada 
| 
e Radio & Television (Pty.) Led. | Pye Limited 
yhannesburg Mexico City 
sth Africa 


PYE LIMITED es 


CAMBRIDGE “e 


WorLD 


V. In. IF. 


FIXED STATION 


This Pye VHF Fixed Station is designed for service 
anywhere in the world. Robust, simple to operate 
and of small dimensions, it is specially suitable for 
point-to-point Radio Links or for mobile schemes. 
In the aeronautical band it provides a most 
efficient ground-to-air control station. 

The equipment can be supplied with or without 
remote control facilities. 


CAMBRIDGE " “ ENGLAND 
| Pye-t nic Pry., Led Pye (ireland), Led 
Melbourne, Australia Dublin, Eire 
Pye Limited Pye Corporation of America 
Tucuman 829 770 Park Avenue 
Buenos Aires New York 


ENGLAND - 


| 
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HIGH-STABILITY 


Magnetic Amplifiers 


SINGLE-STAGE OR PUSH~PULL 
An extensive range of standard types 
always available for prompt delivery 


SPECIAL TYPES DESIGNED 
TO SUIT YOUR NEEDS 


he ee a's 'A'g'ii 


AN MAN A | RERS OF MAGNETIC AMPLIFIERS METHODS - = 


Now FREE fo all / Mie 


THE E-M TECHNICAL ADVISORY SERVICE 


Regardlese whether your magnetic amplifier problem is 
mplex, the fact remains that the 
that which entirely eliminates risk Full technical data 
y ai) You he wits and illustrated leaflets 
t f teol k ive and practical experience possessed by promptly forwarded 
ecta , f our Magnetic Amplifier D r on request ! 


ELECTRO METHODS LTO. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 


“CATHODEON 


s caenmer en oe 
be ae Be ere 


FOR 
RELIABLE 


Frequency Range 2,000 —20,000 ke/s 


Our range now includes crystals for close tolerance requirements 


ENQUIRIES ARE INVITED FOR OVERTONES UP TO 60 MC/S, 


CATHODEON CRYSTALS LIMITED 


LINTON - CAMBRIDGESHIRE + Telephone LINTON 223 


FEBRUARY, 1956 


ar, 


©° OF é€uee 

= 7 Smevw, 

c Maa Tatas S1vrere..” 
auc At way 


FLEXIBLE 
REMOTE CONTROL OUTFITS 


Our experience in the industrial field has indicated that there is a definite need for this type of 
outfit offering facilities for making prototype flexible remote controls as required. 


The two gauges of Remote Control flexible shafts in these outfits cover the range of torque load- 
ings required for « volumecontrois e¢ all types of wave change switches « condensers 
e all controls likely to be met in electronic, radio and television equipment. 


The outfits are reasonably priced and comprise 


No. 130 130 in. dia.) for remote controls up to 4 in. length £7. 0.0 
No. 150 (.150 in. dia.) for remote controls up to 6 in. length £7.10.0 


(For use without flexible casing) 


INDUSTRIAL DIVISIow 


The S. S. White Company wi! 
be pleased to advise which 


Outfit is most suitable for BRITANNIA WORKS, 25-3! ST. PANCRAS WAY, 
specific applications 

LONDON. N.W iI Telephone : EUSton 5393 
A detailed Parts « st 1s ava lable 
upon request 
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Valves for Industry 
R.F. Heating 


The increasing use of R.F. Heating in industry 
has shown the need for units to provide 


outputs between 10 and 50 kW 


To meet this demand, the English Electric Valve 

Company have developed two new valves for R.F. generators 
of 10kW and upwards. These new products are not modifications 
of valves used for communications, but are designed expressly for 
operation under the less favourable conditions imposed by factory 
use. They are rugged and will withstand severe overloads ; they 
are low in first cost and have a long service life. Both types are 
available in air-cooled or water-cooled versions anda suitable range 


of rectifying valves for use in conjunction with them is also available. 


b 
YW 


- 7 
Valves for 
Industry 


is the ttle of a new 
publication giving full details 
of these valves, which is 


available on request. 


ENGLISH ELECTRIC 


ae Sil os , — os ‘\ Waterhouse Lane, Chelmsford 
ENGLISH ELECTRIC VALVE 00. LTD. | Paahies: Comectea ti 


AP W0.12 


BRUARY. 195¢ 


TYPE W97 MIDGET ‘ THERMETIC’ 
Capacitance List Dimensions 
Microlarads Number L (inches) D 
200 Volts D.C ‘ | 
0.002 BM7 4 
0.004 BM&s 


- & i : / MIDGET ‘THERMETIC’ 


0.005 
001 = BHI}, 0500 018 ' METALLISED PAPER 
0.01 BM13 0.500 , / 
0.02 BMI4 30 , 4 
0.03 BMI5 ).610 264 (HUNT PATENT) 
0.04 BMI6 
400 Volts D.( 
0.0004 BM4 
0.0005 BMS 0.13 Type approved to Joint Services Standard 
0.001 BM6é ( } 
0.002 meee . R.C.S. 136/A Category 40/100 Class Hi 
0.003 BMI9 
0.005 BM2 
0.01 BM2! 
600 V s I 
0.00005 BM25 
BM26 
BMI 


BM? 


TEMPERATURE RANGE: —100 C to + 100 C 


BM27 

BM2¢E 

BM29 

BM3 ’ 

ae 500 A. H. HUNT (Capacitors) LIMITED 

56 ; 

BM3 ( ) WANDSWORTH ° LONDON S.W.18 
ee 500 Telephone: BATtersea 1083 
BM34 
BM35 

if required e W97 t RS (Canada) LTO 

with a plascic jlating . 4 4 r ONTARIO 
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THE LATEST 
ELAC 
FOCALISER 


ese 


OS. de Bee 


ae ROR: Re Rema MBE <-- 


Improved beam focus and picture 
positioning with minimum effect on 
scan coils and ion trap assemblies. 


@ Fitted with latest type dual * Mag- 
nadur”’ sintered Oxide Magnets. 


@ Magnets DO NOT ROTATE during 
adjustment. 


AN 


@ Friction damping ensures smooth 
positive movement without back- 
lash. 


@ Rapid and easy adjustment of focus 
and picture position. 


For wide angle tubes with 38 mm. 
diameter necks 


RETAIL PRICES IN U.K. 
Type FD12/90 (Low flux) .. 
Type FD13/90 (Medium flux) 
Type FD14/90 (High flux) 


ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N.I5 
Telephone: TOTtenham 0505-7 
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ese nee & 


Transformers for 
Printed Circuits 


Hinchley are already in production with a 
range of suitably mounted transformers 
specifically designed for use with printed 
circuits. 

Our well known design and specialised 
production service is available to designers 
and manufacturers and is backed by an 
intimate knowledge of all cost factors related 
to this type of component. 


Hinchliey 


HAVE THE ANSWER 


HINCHLEY ENGINEERING CO. LTD., DEVIZES, WILTSHIRE. TELEPHONE: DEVIZES 573 
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone: LARkswood 4366/7/8 


10.500... 


DIRECTLY 
CALIBRATED 


The Advance D1 Signal Generator has long 
been recognised as supreme in its 


sphere for accuracy, ease of operation and 


reliability. Now comes the D1 D—an 
up-to-the-minute successor—possessing all 
those proven qualities, but plus the 
qtnastiite of being DIRECTLY 
CALIBRATED. Whilst the range of the 
DID (10 to 300 Mes) is only slightly 
less than the original D1, its characteristics, 
given below, prove the “ D”’ series to 

be the finest V.H.F. instruments 


available in their price class. 


@ Frequency range 10 to 300 Mes 


@ Directly calibrated with an accuracy of 


plus minus 1°), @ Sine wave modula- 

tion 30 at 1,000 cs @ Square wave 
modulation approx. 5050 at 1,000 cs 
@ Max. attenuation error at 300 Mcs 
plus/minus 4 db @ Negligible stray field 


@ Light weight, only 34 lbs. 


Full technical details Net Price 


available in Leaflet W26 in U.K 


ADVANCE COMPONENTS LTD.. MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone: LARkswood 4366/7/8 
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The new = 


Cathode Ray Tube with 
POST-DEFLECTION ACCELERATION 


FOR INDUSTRIAL AND SCIENTIFIC APPLICATION 


i te 
DEVELOPMENT : RESEARCH 


, | om; 
\ DESIGN eit y ' £$APPLICATION 


’ 


- 
- 
i 


EXPERIENCE: ag ' SERVICE 


» High writing speeds with ex- 
cellent definition 


Suitable for high frequency 


) t r 
operation §. Screen—special green fluores- 
Electrostatic focus cent, medium persistence, or 


as specifica!ll r i 
» Flat screen precision ground P y required 


a8 THERMIONIC VALVES AND 
CATHODE RAY TUBES 
OF SUPERIOR QUALITY FOR TELEVISION, RADIO, 
INDUSTRIAL AND SCIENTIFIC APPLICATION 


REG TRADE MARK 


ELECTRONIC TUBES LTD. KINGSMEAD WORKS, HIGH WYCOMBE, BUCKS. Phone: 2020 
sspendinipieloaninsaidihiesdidiiiineiiiien BT.34 


WIRELESS W< 


IRLD 


GOODMANS 
AXIOM 150 MK. I! 


GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDX. Tel: WEMbley 1260 i 


> 


Write now for full details of 
Goodmans high fidelity range 
of Loudspeakers, Acoustical 
Resistance Units and the 
Axiom Enclosures. 


“ 
mune. 


U.S.A. Agents : Rockbar Corpn., 215 East 37th Sereet, New York 16, N.Y. U.S.A. 


WY, - 
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Ferranti Valves for Band I11 Television Reception 


Le 


FERRAMTI 


sed valves de igned to operate in the 2 Mc/s wave 


band for band Ill T.V eception, Types available are as follows 


FERRANTI LTD - GEM MILL - CHADDERTON ~« OLDHAM - LANCS 


KERN H 
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TAYLOR INSTRUMENTS FOR RADIO 
T.V. ano FM. ALIGNMENT 


TAYLOR SWEEP OSCILLATOR Model 92A 
For T.V. and F.M. Receiver Alignment 


Frequency-modulated oscillator designed for the rapid and 
accurate alignment of T.V. and F.M. receivers. 


Also suitable 
for checking band pass amplifiers. 
Frequency range: 5-250 Mc/s. 
Frequency deviation: Continuously variable to approx. 15 Mc/s 
Output; 40 microvolts to 2 millivolts continuously variable. 
Freq. Mod.: Substantially linear to 6 Mc/s. 
Sweep width: Less than 10 


max. swee 
eet 


Sweep voltage continuously variable to a max. of 300 V.R.M.S 


CASH PRICE £30.0.0 Prompt Delivery 


Available on advantageous Hire Purchase Terms 


TAYLOR MULTIRANGE UNIVERSAL METER 
Model 88A 


A robust and accurate Multirange Meter is of special value to 
the Radio and Television Service Engineer 


It has a sensitivity 
of 20,000 o.p.v. D.C. and 2,000 o.p.v. A.C. 


D.C. volt ranges from .1 to 5,000-V (25 Ky. by an external a lap 
11 A.C. volt ranges from 1 to 5,000-V 15 DA 

ranges from 50 uA-10 amps 
Resistance; 1 ohm-* 


Automatic « 


A current 


megohms (50 megohms with external battery 
yverload protection 


CASH PRICE £22.0.0 


Available on advantageous Hire 


Prompt Delivery 


Purchase Terms 


TAYLOR SIGNAL GENERATOR MODEL 67A 
For Television up to 240 Mc/s 


lhe 


Colpitt’s oscillator circuit used gives good frequenc 
stability and waveform over the wide frequency range 
uency range: 100 Ke's-240 Mc/s in six bands. Covers Band III 
Scale Length: 48in 
I 
400 cycles, 30°), depth 
t impedance; 75 ohms 
t A.F. output provided 
ation: 100 dB continuously variable 
stomatic cut-out against mains overioad 


CASH PRICE £22.0.0 


Available on advantageous Hire 


Prompt Delivery 


Purchase Terms 


@ Make sure the instrument you purchase suits your require- 
ments. All Taylor Models are available on a SEVEN DAY 
APPROVAL SCHEME. Write for full details and Catalogue. 


ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough 
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Ah! the 1956 
MARCONI 


INSTRUMENTS 
Catalogue 


25 NEW INSTRUMENTS INCLUDED 


The publication of a new edition of the Com ever, and reflects the confidence of users of 
plete Catalogue of Marconi Instruments is an Marconi instruments everywhere. The reason 
annual event which is eagerly awaited by every- _for this confidence in our products is not hard 
one in the world of electronics. The 1956 to find: we believe in paying meticulous 
edition, now being distributed, once again attention to detail in all phases of design, de- 
brings the record of developments in the radio velopment and manufacture, ensuring that 
communication and industrial fields up to date, | Marconi instruments combine supreme relia- 
and provides a comprehensive survey of all bility with outstanding technical merit, plus 
Marconi measuring and test equipment, includ- _that little extra in the way of operational 
ing twenty-five new instruments. convenience. Our new catalogue has been 
Ihe demand for the catalogue is greater than produced in the same spirit. 


ee 


/ 


AM & FM SIGNAL GENERATORS - OSCILLATORS « VALVE 
VOLTMETERS + POWER METEF 2 METERS + BRIDGE 

MARCONI WAVE ANALYSERS - FREQUENCY STANDARDS - WAVEME TERS 

INSTRUMENTS T VISION AND RADAR TEST EQUIPMENT + AND SPECIAL 


TYPES FOR THE ARMED FORCES 


MARCONI! INSTRUMENTS LTO., ST. ALBANS, HERTFOROSHIRE. TELEPHONE: ST. ALBANS 6160/9 
30 Albion Street, Kingston-upon-Hull, Telephone: Hull Central 16144. 19 The Parade, Leamington Spa, Telephone: 1408 

Managing Agents in Export: MARCONI'S WIRELESS TELEGRAPH CO. LTD., MARCONI HOUSE, STRAND, LONDON, W.2, 

Tc73 


THE 


FINEST 
RECORD PLAYING 


30 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves 


We are now specialising in the supply of units for making up high- 
fidelity Radio and Record-reproducing Equipment for use in the 


Home, small Halls, 


items for replacing in existing equipments and radiograms. 


Our Chief Engineer 


Schools and Gramophone Societies and single 


who is operating a Technical Guidance Service, 


is available daily, 


stamps for your copy now 


including Saturdays, from 10 a.m. to 6 p.m., 


will deal with enquiries by return of post 


high quality equipment for modest expenditure 


you at least one-third cost! 


or 
Our new illustrated 


Catalogue and Supplement will be a great boon to those desiring 


Send two 2)d. 


it may well save you pounds. 


| “SYMPHONY” AMPLIFIER a 3-channel 
Radio A th astor ngly flexible 

Tou ca ! ‘ eble, the r—and 
ddie frequencies to 
) ear charac d the record or radio 
programme being heard t S poss to arrange 
the sency-response rve equal 
and opposite 
the cha yt what fir 
gina 
thar omina 


watt Gram oo 


tone control bass 


here is th se feat } nv 


suit your « 


freq 
tems in 
5s a8 
por 
amplifier 
dependent 
feedback 


to the res 
» brain 
per or 8 flexit orein 
tant 
as the pick speaker 

fitted 
e An 
ords fron 

of 0.1 
(and power 


Scratch-Cut is also 


cuit employed. Tt 
variety of rec 
all types of pickup 
full 
to match 2/3 or 15 of 


5/-). Fitted in p 


provision 


ortable 


No. 2 


with 


‘SYMPHONY” AMPLIFIER 
10-wact t tr 4¢ t 
throughout 

choke, Ou 

and power 
expensive ar 
16 ans 
2 gms. extra 


(carr 


‘SYMPHONY ” 
CONTROL Be 
available all con a ser 
fle whic 


with REMOTE 
odel Amplifiers are 
arate Panel 
mptly p! the 


AMPL IFIERS 


above r 


with 


ontre 
igs into 


be 


with 
the 


ted 


amplifi oper sat in 
ys are nour 


2 gns 


AM 
possess 
s together 


STUDIO AND DECCA 
PLIFIERS, Models | and 2 


the fac t Le 4 


‘SYMPHONY" 
These amplifiers 


dard 


with valve a ' 4 re 


all 


se tone correction 


the Studio 


Magnetic 
No. 2 


lor to matct 
cca XM 
13 gns 


circuit separate 
Type P o Tra 
Heads 


16 gns 


‘SYMPHONY " RADIO FEEDER UNITS 
‘SYMPHONY TUNER A TARE 

ed for the quality t tie oca 

ty 6 ighes 
infinice antrols 
hange 
dial t 
x 6 


of 
adequate { amplifie 
dere 


mpedance gair 


and radio/gram swit nated engraved 
atest minia 


dee 


sions 


2 ‘SYMPHONY 
ds 


t glass dial wit es 


SUPERHET TUNER 
newest 


provided 


waveba adva ' 


flood 


very valve 
stcheon 
dimen 
ontrols 
Dial 
ally (state 

ed) dily mounted at 
250/300 v 


fiers Overal 


7 deep. < 
on/off/ga 
cut-out: 8 
which 
angie 
Price 


requ 
Requires 6.3 v 
412. Carr. ar 


pkg 


No. 1 VS VARIABLE SELECTIVITY SUPERHET 
TUNER As No. 2 pores ng on wave 
switch an extra pos r radio, giving T.RF 
dth. Price 4145 arr. and pkg. 5 


the 
change 
bandw 


iJin 


Gram 


CONSOLE AMPLIFIER CABINETS (right) 
higt ft lid with piano hinge Tape Deck 
Unit or Aut ger, Amplifie Pre-Amg 
Radio Feeder shed m 
vers gns 

shes t d Ca 


take 
>-char fier 


Jnic, f De 


veneers 


walnut 
nahogany 
riage according 


ve 
price tl 
Special fir 


Luxe 
20 - 


to area, we will 


ion 
extra 


quote by ret 


NEW MODEL PO 
We are 


of two 


ABLE RECORD PLAYERS 
pleased to announce market 
Record Players designed to represent 
this line ever offered Model No. | 
record playing unit 

Auto 


the entry on to the 
Symphony 
value 
Collaro 
model 


the greatest in 
contains the 
AC3/554 and 
changer RC54 
7"? 
tive Rexine case) 
Transcription 


J-speed 
Ne 

They are ava 

insert 
attrac 
7/6 


insert © transcr 
No. | tigne. No 


insert 7/+ extra 


ption 


COLLARO }1-SPEED SINGLE RECORD UNIT 
AC} 554 and COLLARO }-SPEED Mi XED-RECORD 
AUTOCHANGER ACS54 Both above fitted witt 
Studio Type @) or Studio T P pickup 
heads with permanent sapphire sty Pri ces €£9/6)- ar 


£13/17/- idee We cuons 


either 


respectively. Transcription cart 


COLLARO PICKUPS AND HEADS. Studio Pickup 
Arm, 14/6. Studio Pickup head type "*O P 

43/3/-. Pickup 4317/6 Transcriptior 
Pickup Arr Ditto 


Transcription 


or 
complete 
Studio 


with with 


head 45:76 

MODEL TA }-speed unit, th 
Type GC2 Acos HGP 37 
‘ oO or F 


plug-in turnover head 
head, €11/6/-, or 
head, €12/3/-. 


a 
with 


Un 


or with 


idio 
“9, 


aro Type 


ess heads post 2/6 
MODEL TB as above, t 
£9, post 2/6 


g pickup arm, Less 


heads 


Heads to fit this unit: DO 54/6, Decca Crystal, 
Acos HGPS55, 44. andard Magneti« 

magneti< f e, 1 

heads | 


niature 


high 


ature 
etic impedance 

MODEL RC80M AUTOCHANGER 
SION) We 


cally perfect 


(SPECIAL 


g the most 


VER 
mechan 
market, and 
approaching Transcrip 

£15/S/-. Price with 
and Garrard GC2 Acos HGP37 
Head £17/7'6 or with full-length Decca 
two Decca XMS Heads €£20/15/- or 
Heads £18/10/- or two Acos Hi-g 
ressure accurately adjusted 


recommend tt as be 
Auto-change or 
mum 
Price 


arm 


the wit 
absolute mir 


motor 


LE HEAD 


ise 
tion quality 
short pick-up or 


turnover pickup 


plet 
ca crystal 


arm and corm e with 


with ewo [ 

d t 
Heads y f 
before 


STOP PRESS 


ed with Coll Studio 


trans 


aro 
Px 


supply the 
cartridge 
ridge 7- 


é18 10 with 


HIRE PURCHASE FACILITIES 
WwW AVAILABLE é 
ated 


ver 
deposit with balance over 6 or 


nstalments ate which required 


NORTHERN RADIO SERVICES ; 


it, KINGS COLLE ADELAIDE RD 
LONDON, N.W.}3. Phore 
Tubes: Swiss Coctage and ¢ 
Buses: 2 at, 003 


PRimrose 8314 
halk Farm 


187 


13 


“ SYMPHONY” BASS RE- 
FLEX CABINETS (below). Fully 
finished in figured walnut, oak or 
mahogany I2in. speaker model 
£1110; 10in., Et; Bin. €10/10- 
Carriage according to area Each 
size gets the best possible response 
out of appropriate size speaker and 
provides full, rich bass 

TREBLE BAFFLE. Veneered to 
match for mounting treble speaker 
nN twin-speaker optional 

a 50- 


outfits 


‘SYMPHONY” BASS RE- 
FLEX CABINET KITS. As 
above, but unveneered and less 
grille and moulding 30in. high 
consist of fully din thick 
heavy, inert, non-resonant patent 
board, deflector plate, felt 
and full instructions 
model, 85/-; 10in 
97/6; \2in. speaker 
The design is the 
research 
our own laboratory and is your 
safeguard acoustic 
results Carriage Ready 
built, 15 - extra 
GOODMANS CORNER CAB. 
INETS for the AXIOM I50 Mark 
2 manufactured by to Messrs 
Goodmans and ap- 
proved by Messrs Goodmans 
Height 44in Price: complete kit 
board and thick 
ns Price: ready built, 
160 gns. Finished in figured walnut, 
16 gns. Other veneers to order 
arriage extra according to area 
Quotation by return 
NEW TYPE GOODMANS 
AXIOM ENCLOSURES. 
oundly constructed of our heavy 
on-resonant patent acoustic board 
Messrs. Goodmans’ specification 
and fitted with lin. thick fele 
Unveneered 
Model [72CS for Axiom 150 
Mark 2, Axiom 22 Mark 2, Audiom 
60 or Audiom 70. Price 8 gns. 
Acoustic Resistance Unit (172 
ARU) co fic, 55/3. 
sera 180CS for Axiom 80 on! 
ice 8 gns. 
. to match $1)-, 
mmediate delivery. Carriage and 
packing in England 15 We will 
quote for elsewhere Veneered 
models to order 


cut 


acoustic 

screws, etc 
jin. speaker 
peaker mode! 


«576 


result 


odel 


final of extensive 


of optimum 


76 


us 
specification 


plain lin 


felt 
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NORTHERN RADIO SERVICES (contd.) 


TRANSCRIPTION UNITS IN 
STOCK 


COLLARO 2010 less pickup, £14 15)-; 
with tudio pickup and transcription 


artridge £19 10- 


LENCO GLS5O 4-speed, continuously 

variable from above 78 r.p.m. to below 

6rp pecial autostop.” Price with 

Studio or “P*"’ head or Goldring 
variable sctance head €21 1710 

LENCO GLSS as above but without 

r and Autostop and fitted with 

jevice for Groove Location and 

h completely disengages drive 

sitable for use with any Pickup 

specially transcription types and B.) 

n. Price €£17/10/4. Immediate delivery 


ranteed 


LENCO GL56 as GL5S but with pick- 
sp. Price £237 - 
3-variable 


CONNOISSEUR speeds 
£28 6- 


GARRARD 30! 
£26 6 - 


j-variable speeds 


BURNE-JONES (B.J.) PICKUP 
ARM 

Revolutionary new type to eliminate 
£ takes three-pin heads 
such as Decca XMS and new type Acos 
HGPS55 hi-fi heads directly. Price £33- 
Head fitted Collaro transcription cart 


ige to fic £3 


track errors 


OTHER PEOPLE’S AMPLIFIERS AND 
RADIO FEEDER UNITS 

reader should have his mind set on 

riced amplifier of another make 

ke to save money if possible 


“Symphony” No.1 
F.M. TUNER 


We are pleased to announce that after extensive 
research our new High Fidelity FM. TUNER has bee 
placed on the market and is available for immediate 
delivery from stock it incorporates the latest type 
of permeability-cuned coil assembly of advancec 
design housed in die-cast protective anti-radiatior 
shroud. The Tuner employs the most modern types 
of valves newly developed especially for F 
-ECC85, 2 x EF89, EB9! 

The efficiency of the general circuit ensures extreme 
sensitivity and a very high music-noise ratio The 
Output impedance is 4 megohm, rendering it suitable 
for feeding into any normal amplifier especially those 
of the highest fidelity class 

A volume control is incorporated to adjust for varia 
tions in signal strength and amplifier input sensitivity 
A radio-gram selector switch and pickup socket 
are also incorporated, and the unit is readily linked 
toan A.M. Tuner without external changeover switch 
The slow-motion tuning drive is especially smooth and 
free from backlash and the glass dial is illuminated 
Overall size is; 9in. wide x 6in. deep x bin. high 

The power requirements are: 6.3 v. at 2 amps. and 
250 v. at 40 mA. Our model FMI Power Pack is ideal 
for providing this power and has capacity for the 
average A.M. Tuner as well 

The price of this high grade F.M. Tuner is only €15/6 - 
tax paid, and the Power Pack €3/7/6 extra if required 


circuits 


“Symphony” No.2 


A.M./F.M. TUNER 


oy 


We are proud to announce this extremely 
high-grade Tuner which combines all the wave 
bands and virtues of our No. 2 Superher 
Tuner and the ‘Symphony No. | F.M 
Tuner ic is fully self-powered and will plug 
into any amplifier. tt is worthy of amplifiers 
of the highest fidelity class Controls 
On Off Gain — AM. FM Gram—Wavechange 
Tuning. Dimensions: I3}ins. wide by 7iins 
approx. deep by Bhins. high. Price 26 gns 
Carr. & Pkg. 76 


clear-cut offer: If he buys one of our Symphony 

Model Amplifiers (Standard, Decca or Studio version) 
and is not entirely satisfied with it he may return it for 
full credit against any other amplifier or tuner on 
the market. it should be emphasised ac this stage that 


as Retailers we can supply any Amplifier, Radio Tuner 


COME AND HEAR the above amplifiers, 
Tuners, and Gram units playing through a 
variety of loudspeakers in appropriate Acoustic 
Cabinets in our Showroom. They include 
Wharfedale, W.B. and Goodmans The ex- 
perience and information gained will save you 


should like to make the following etc. advertised in the Wireless World or Gramophone time, money and trouble 


‘Without a doubt this is a 
10, on second thoughts it is an excellent one.” 


Scottish Radio Trade Digest 


Second Thoughts on 
adio Theory 


By Cathode Ray of ‘‘Wireless World’ 


merits considerable study by students 


” 


good book. ... * 
of advanced waveguide techniques... 


Electronics (U.S.A.) 


Advanced Theory ol 
Waveguides 


By L. Lewin 
Forty-four articles reprinted from the popular Wireless Sets out the various methods that have been found 
World series, in which the author examines various successful in treating the types of problems arising in 
aspects of elementary radio science, explains them waveguide work. The author has selected a number of 
clearly, and shows that there may be more behind them topics as representative of the field in which the micro- 
than is apparent from the usual text-book. This volume wave engineer is at present engaged 
deals = uit ele ts and techniques; 7 
deals with basic ideas; circuit elements and techniques; With a thorough understanding of the methods employed 
circuit calculations; and some matters in lighter mood. 

the reader will be able to apply the general principle to 


An entertaining and helpful text-book for the student, ey dinate ne Ghai on ts onal 
. most of the case at a ike © be encountered in 
refresher course for the engineer, and reference book for y 
practice, 


all, combined 


By Post 26s. 2d. 
Published by ‘Wireless World’ 


Obtainable from booksellers or direct from:- 
Limited - Dorset House « Stamford Street - London: S.E.| 


400 pp. 25s. net 192 pp. 30s. net By Post 30s. 10d. 
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RECTIFIERS zo meer your 
HIGH VOLTAGE -egairemenis 


y 


fn eee ae, oe 


XENON RANGE 


quick heating-up time . freedom from effects 
ambient te mperature ~+. any mounting position 


suitable for fixed and mobile equipment 


gee aap eerie, | 


MERCURY VAPOUR 
RANGE 


Zirconium coated anode miiniimu@r bom 


bardment of cathode extremely long life. 
XV eS A ary ee Ge ee tN 


ABRIDGED DATA (All Half-wave Rectifiers) 


| | v Ambient 
| Type N ' 


Base f . Temperature 
j Range ('C) 


| MERCURY VAPOUR 


f 
| 


lied { 


replacement purposes 


Al VALVE DEPARTMENT 
LONDON W.C 2 
MYT 159 
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Foor Incomparable FIDELITY 


When you need the bestin Tape Recorders 


your choice will bea “CONCERTONE ”’ 


The *‘ Concertone '' tape recorder will give 


you the ultimate listening pleasure that comes 
from High Fidelity recording. Simple, abso- 
lutely reliable, rugged, compact, lightweight 
and easily portable, the ‘* Concertone "’ will, GNS 


wherever there are sounds to be recorded, 


serve faithfully, earning justly, unqualified 
praise. It will re-create the true image of the COMPLETE 
original performance 


SHORT TECHNICA!. SPECIFICATION 


Tape Speeds Thin. sec, and 34in, sec 
Heads Two half track 
Erase frequency 5! ke 

Tape loading Single slot, Drop-in 
Type of brakes Servomatic 

Head units By Wearite 

Nputs accommodated Mic, Rad, Gram 
Power Output 3-4 watts 
Frequency response 7}hin. sec 50-12,000 cps 
Frequency response J}in. sec 50-4,000 cps 

Fast Forward time 60 secs 


TWO-SPEED TWIN TRACK Fast Rewind time 45 secs 
Overall size, close 164m. by 12in. by 7in. approx 


TAPE RECORDER Gross weight 26ibs. approx 


You must hear the Concertone, before you buy a tape recorder. 
You can hear the incomparable Concertone in the following towns: 


ACCRINGTON FRIERN BARNET MACCLESFIELD SUTTON COLDFIELD 
ALTRINCHAM FOLKESTONE MAIDSTONE STOCKPORT 
Y Vv 

AYLESBURY GRANTHAM MELTON MOWBRAY SEVENOAKS 

MANCHESTER ST. ALBANS 
BROMLEY GLASGOW 
BURNLEY MARGATE SHREWSBURY 

GREENOCK 

MARKET STAFFORD 
et GRIMSBY OROUGH STOCKPORT 
BRIGHTON GATESHEAD HARBOROU 
BOURNEMOUTH MONMOUTH STOKE-ON-TRENT 
BOSCOMBE HALIFAX MAIDENHEAD STOCKTON 
BURTON-ON-TRENT HAVERHILL MANSFIELD STRATFORD-ON.- 
BATH HOUNSLOW NEWCASTLE AVON 
BELFAST HUDDERSFIELD NEWCASTLE- SUNDERLAND 
BEDFORD HULL UNDER-LYME SLOUGH 
BRISTOL HARROW NORTHAMPTON SIDCUP 
BOLTON HASTINGS NEWPORT TONBRIDGE 

UNBRI WELLS 

CANVEY ISLAND —_—_—KETTERING re. 


CARDIFF KIDDERMINSTER ayer WALSALL 
CARLISLE KING'S LYNN OLDHAM WEST BROMWICH 
CHELTENHAM ORPINGTON WELWYN GARDEN 
LONDON PORTSMOUTH CITY 
CAMBRIDGE LEEDS A sd abe: WARRINGTON 
DUBLIN LEICESTER WATFORD 
DONCASTER LEAMINGTON SPA ROCHDALE WOLVERHAMPTON 
DEAL LICHFIELD SALTCOATS WORCESTER 
DERBY LIVERPOOL SOUTHALL WORTHING 
EDINBURGH LUTON STAMFORD YORK 


These are a few of the towns where specially appointed dealers will be pleased to demonstrate this 
super instrument. Send a postcard for the name of your local dealer now 


FISHER ELECTRONICS CO. LTD. 


70 BREWER STREET, LONDON, W.1 | ELEPHHONE 
TRADE ENQUIRIES CORDIALLY INVITED GER 1576 
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MARCONI 


LONG-DISTANCE H.F. TELEGRAPH SYSTEMS 


High Frequency systems form a major part of world-wide radio telegraph 
communication services. Marconi’s have recently designed new equip- 
ment for such systems incorporating the latest electronic developments to 
save time and labour,reduce operating costs and eliminate faults. The com- 
pany is unique in the resourcefulness and skill it can bring to the complete 
engineering of a system from the surveying stage onwards to the main- 
tenance after it has been installed, and the training of the staff to operate 
it at maximum efficiency. 
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COMPLETE COMMUNICATION 
SYSTEMS — all the world over 


Over 80 countries now have Marconi-equipped communication 
systems. Many of these are still giving trouble-free 


service after more than 20 years in operation. 


The lifeline of communication 
is in experienced hands 


MARCONI 


Complete Communication Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESS2£X. 
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As leading exporters of Radio Tubes, we have 
pleasure in giving hereunder our up-to-date 
stock list which comprises approximately | ,900 
types in large quantities. 


#7 / 4508 


62DDT 
62TH 


7 12H6 
68D70T 7D10 12350T 26266 


ALL ELECTRIC LTD 


HOUSE, 49-55 LISSON GROVE, 
LONDON NWI. 


Ambassador 104] (5 lines) Cables; Hallectric. London 
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EF#O 
EF82 
EFSsS 
EFS6 
EFss 
EFv1 
Erez 
EF9s 
EPO 
EF 
EFB04 
EH90 
EHT1 
EKae 
EK90 
EL2 
EL3 
EL22 
ELiz 
ELS 
ELS 


ZDise 


Contractors to British Commonwealth and foreign Governments, for Army, 
Navy and Air Forces, Post Offices, Civil Air Lines, etc. 

Tubes can be supplied to Commercial, C.V., or JAN specifications. 

Our organisation is A.R.B. approved. 


HALL ELECTRIC LTD 


<Wammon> HALTRON HOUSE, 49-55 LISSON GROVE, —farracy 
. LONDON N.W.L. 


‘ 
Tel Ambassador 104] (5 lines) Cables: Hallect, 
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20 Mc/s FREQUENCY MONITOR 


The Automatic Frequency Monitor (20 Mc/s) 
is but one of a series of high grade monitors 
now in course of manufacture for the accur- 
ate measurement of frequency. 


Employing hard valve techniques throughout, 

it will measure any frequency in the range 

10 c/s to 20 Mc/s to an accuracy within 
| part in 10°. 


The result, in decimal notation, is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds 


» 


This new equipment presents a considerable 
advance in frequency measuring techniques 
and apart from normal laboratory applica- 
tions, is ideally suited for incorporation in 
production testing routines. 


ee ee AAA. AAAA, ABAABAT 


Full technical information on this and other 
frequency measuring equipment is available 
on request. 


CINEMA 


COMPARSYT WitHaita ORG@ANISAT ON LIMITED 


WORSLEY BRIDGE ROAD ‘ LONDON ; S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AG 
Hawnt & Co. Ltd., 59 Moor St 
Atkins, Robertson & Whiteford 4., 100 Torrisdale Street. Glasgow 


*. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16 
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artistry I. iz Atic... 


BR Bere: Gorn the picture 


Antiference indoor aerials are available for Band | and Band 3 Tele- 
vision reception and for Band 2 sound broadcasts. A variety of models 
can be supplied for easy and speedy fitment in loft or room. Tele- 
scopic tunable rods permit a tuning adjustment on many aerials 
to provide peak performance under almost any set of conditions. 


Illustrated literature from your usual Radio and T.V. Dealers. 


Model U4V., List Price 24/-, for Band 1 is illustrated below. 


This is Model U2RC/B3 

List Price 20/6, shown in 

position behind a door and 

mt-of-sight”’, supplied 

omplete with 15ft. co-axial 
able 


The design and con- 

struction of Antiference 

acrials are fully pro- 

: MITED tected and covered by 
patents or patents 


pending. 
BICESTER ROAD, AYLESBURY, BUCKS. Telephone: Aylesbury 1467/8/9 
DEB/As% 
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AIDCOLA AVAILABLE NOW!! 


Beyer ara 
(Regd Trade Mark 


, 
SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 


TAPE RECORDER COMPONENTS 
AND ACCESSORIES 


ILLUSTRATED 


DETACHABLE 
,” BITMODEL 
LIST No. 64 


Protective 
Shield 
List No. 68 


TAPE DECKS 
MARK IilU SERIES 


Technically identical with 
the world-famous Deck 
supplied, in bulk, to Recorder 
Manufacturers. With B.S.S. 
sense of tracking, it is fully 
approved for playback of 
pre-recorded tapes. List 
Price remains at 22 gns. 


Details of complete recorders incor- 
porating the TRUVOX Tape Deck are 
available on request. 


The full range of Truvox Tape 
Recorder Components and 
Accessories is listed below—send 
for fully descriptive leaflets. 


TAPE DECKS AMPLIFIER RADIO JACKS 
2 FOOT CONTROL TELEPHONE ADAPTOR 


__ ae», MONOSET & STETHOSET HEADPHONES 


A) 
CORNER DIFFUSION SPEAKER 
CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA PRODUCTS LTo TRUVOX LIMITED 


GAUDEN ROAD, TELEPHONES : Sales Office 15, LYON ROAD, HARROW, MIDDX 
CLAPHAM HIGH ST., ace oe — 


& 4272 Tech & Service Depts.: 328, THE BROADWAY, STATION ROAL 


LONDON, 5.W.4 | HARROW MIDDX Tel ; Harrow 4455 
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Protection against damage 


“e BB 
from IMPACT) and VIBRATION 


BARRYMOUNT ” Cup-type 


Isolators are designed primarily 


te absorb high-impact shocks 
with concurrent isolation of 
.—- frequencies above 40 c¢.p.s. and — 1 
general sound isolation. Utilisation 
of rubber in compression with 
substantially equal stiffness in 


all directions provides a smooth 


load-defilection curve. 


Load ratings indicated for Mobile 
Z Applications (including shipboard 


installations) are such as to 
ensure a vertical natural 
frequency between 25 and 


35 <.p.s. The design and for 0 om 
. 


assembly of the metal parts 


are such that they are self- 


captivating for maximum MOBILE electronic and 
security. Samples are available electrical equipment. 


ee MILITARY and GUIDED 
MISSILE instrumentation. 


SHIPBORNE sensitive equipment. 


PROVIDING the optimum 
combination of impact isolation, 
vibration isolation, noise reduction, 
stability for the mounted unit. 


60 
FREQUENCY 
Write for technical bulletins: C82b 


CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, 5.W.1 
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Why I bought a 


People like myself are inveterate listeners. For us, music 
and other pleasures of the mind—drama, discussion, verse— 
are as necessary as food 
In my case I found a need to “capture and keep” the 
memory of things that delighted my ear—to record the peer- 
less performance or the subtle interchange 
between accomplished speakers. 
For this, my Grundig Tape Re- 
corder is perfect. It has a wide 
range, high fidelity reproduction 
and simple controls with looks 
that match its performance 


. GRUNDIG | THE FINEST TAPE RECORDERS IN THE WORLD | 


ee your nearest Grundig dec write ¢ full deta | 
| The Grundig TK 12 7Ogns. plu 


GRUNDIG (GT. sehen a ‘Dept. Ww) - 41 NEW OXFORD STREET, W.C.1. microphone from éigns. 


(Electronics Division ) it K 105 | Actractive H.P. terms available 


PUES TALI TEL 
CONTAC’ COOLED 
RECTIFIERS 


f ‘i 

for details of these { 
supplies to bond |-band 
me w.w.2 


| WESTINGHOUSE BRAKE a SIGNAL OO. LTD 
2 York Way, King's Cross. London, N.1. Tel. TER 6429 


a ——— ee 


beat vain” a 


FEBRUARY, 1956 WIRELESS WORLD 


from every 


point of view 


Frequentite is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I11. Telegrams: Steatain, Stourport 


WIRELESS 


MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


The ADAPHONE 


enables the deaf to hear TV and Radio pro- 
grammes in comfort and safety and with a clarity 
unobtainable when using a hearing aid for this 
purpose. It is also ideal for those with normal 
hearing who wish to hear the programmes with- 
out disturbing other 

he Adaphone has an attractive grey plastic case 
sin. x 2in. x lfin Weighted straps hold it 
in position on any chair arm. The input is 
matched for 2 to 10 ohms connection and the 
transformer tested to withstand 2,000 volts D.C 
The listener can adjust the volume to his in 
dividual need without affecting the loudspeaker 
volume 

Tone control is obtained by alternative output 
sockets; ‘ Normal’ and ‘ High.’ 

The M3 model has Automatic Volume Com- 
pression 

A low-impedance insert-type magnetic miniature 
receiver of D.C. resistance 30-40 ohms is supplied, 
but a bone-conduction receiver is available in 
stead, at extra cost, for those who prefer it 


MODEL M4. Complete with miniature earpiece 
standard earmould, and leads “419 0 


MODEL M3. Incorporating Automatic Volume 


Compression, complete as above as is 0 
MODEL MS. Inco ating Loudspeaker Switch 

for * silent ening as 15 0 
Obtainable through all leading Radi Dealers or direct from 


Multitone Elect ynpany Limited 


Inquiries should be address ) 


MULTITONE ELECTRIC CO. LTD. 


223-227 St. John Street, London, E.C.1. 


FPIONEEAS (N SOUND AMPLIFICATION 
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reasons why... 


17 PAYS TO SOLDER 


Alternative 


Types 


CONSTANT 
HEAT 


* ABSOLUTE 
DEPENDABILITY 


¢ SOLID 
CONSTRUCTION 


° PERFECT 
BALANCE 


Type 42 


Unbeatable from every point of view, 
well able to withstand hard work- 
shop treatment and ideal for con- 
tinuous use. Features include rapid 
constant localised heat—solid sturdy 
construction—low current consump- 
tion—perfect balance—absolute de- 
pendability. A type and bit for every 
purpose from fine instrument to 
heavy industrial work 

Each tool includes § feet tough 
rubber 3-core cable 


Obtainable from all leading tool merchants and factors. 
Fully descriptive Brochure free on request. 


WOLF ELECTRIC TOOLS LTO PIONEER WORKS WARGER LAN LOnoon ws 
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A NEW-PRINGIPLE 
A-C AUTOMATIC 
VOLTAGE STABILISER 


rhis is our Model ASR-1150 Automatic Voltage Step Regulator 
It ideally fills the need for a cheap, small and light Stabiliser. Although 
it measures only 8}in. x 44in. x 5in., weighs as little as 11 Ibs., and 
costs only £24 net, it has a performance fully equal to any similarly 
rated Automatic Stabiliser of the resonated, saturated core type 
without any of the disadvantages. 

ASR-1150 has a pure output waveform, is unaffected by changes in 
mains frequency, and works equally well from no-load to full-load, 
which is 1150VA. It has a stabilised output at 230V unless otherwise 
ordered 

Many other Automatic Voltage Stabilisers are now manufactured by 
us. and all are available for immediate delivery, In some cases the 
constancy of output is as high as 0.15%. Models are available from 
We can supply from stock 200VA to 30kVA, single phase. 3-Phase Stabilisers are also 
available. Prices are extremeiy competitive. 


all types of American tubes, 
condensers, valves, poten- 


tiometers, etc. 


The NEW “ASR-1 150” 
costs only £24 net 


Conples tfhometon 4 sentntle CLAUDE LYONS LTD., 
ELECTRICAL AND RADIO LABORATORY APPARATUS, ETC. Head Office and Work 76 Oldhali Street, Liverpoo! 3, Lancs, 
Southern Factory : Valley Works, Ware Road, Hoddesdon, Herts. (AiO main London Cambridge Road at wnction 0° 4602), 


MEMO: Uf you are interested in infimtely-variable Transformers, do not forget the almost indispensabe * VARIAC Raid. Trade Mork M dels are 
avaslable from 170VA to 21kVA. Our Catalogue V-549 (3rd Edition) tells the whole story and will eladly % ma‘! d r*e and ne* © 7 
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A Laboratory substitute for the Accumulator 
to provide an adjustable source of pure D.C. 


THE LABGEAR ELIMINAC 


B.2027 
INPUT 200'250V. 40/60 c/s. 
OUTPUT 0-12V. SA. Max 


VARIAC CONTROLLED 
LOAD RIPPLE 


| amp. 0.02 °%, 
, 0.05%, 
ig 0.09%, 
4 0.14% 

® i ae 0.20%, 
Additional A.C. output 0-20 volts at 10 Amps 
Variac controlled. Built-in M/C meter. Size: 
l4hin. x I2in. x lin. Weight: 50 Ib. 


Nett Price in U.K. £35. 0. 0. ex-stock. 


PLEASE WRITE FOR LEAFLET WW2027 


La beear (C ambridge) Ltd 


WILLOW PLACE, CAMBRIDGE, ENGLAND ‘PHONE 2494 


A PERFECT COMPANION TO THE 


Connoisseur’ 


TRANSCRIPTION MOTOR 


We introduce the Super Lightweight Pickup Mark II. 
No other pickup has all these outstanding features: 


requency range 20 cycles to 20,000 cycles at 33) r.p.m 

@ 4 gram lownward pressur 

@ ‘Total armature mass 4 milligram uspended on nylon 

@ Armature retracts into id if accidentally dropped 

@ The armatu: ten isily replaceable at home p ot the 

@ 100 ning of coil by magnet to minimise hum Gommathene 

S ile talk from sur e to reco otor, 12in. turntable, virtually 

@ Voltax itput n ‘ $ ibrationless with mechanical 

@ Immediately replaceable with the Connoisseur Mark | head speed change (not braking action 
gives finest reproduction 


NO nee 


Price: Pickup and head, Diamond armature, 8 15)-, plus P.T. 3/1410. Head only : 
£612 -, plus P.T. £2 165. Replaceable Armature System, £410, plus P.T. £1186 Price : £20. plus P.T. £8.11.0. 
Pickup and head, Sapphire armature ¢5 13 -, plus P.T. 42864. Head only £3 10 
plus PT. <1 911. Replaceable Armature System ¢1 4-, plus PT. 104 


A.R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur Brighouse. 


OVERSEAS AGENTS MAIN DISTRIBUTORS 

SOUTH AFRICA: W. L. I Pt Lad., 63, Strand Street, Cap AUSTRALIA: British Merchandising Pry. Ltd., 183, Pitt Street, 
Town. CANADA: The A i] Electric Co. Lad., 44, Danforth Road Sydney, and J. H. Magrath (Pry.) Ltd., 208, Little Londsdale Street, 
Toronto 13, Ontari NEW ZEALAND: Turnbull & Jones Ltd Melbourne. EAST APRICA: International Aeradio (Bast Africa) Led., 
Head Office, 12/14, Courtenay Place, Wellington HONG KONG P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince 
The Radio People Lid., 31, Nathan Road, Hong Kong Street, Singapore. 


Fer ' r 1905 ? ij 
RUARY, 1956 WIRELESS WorLp 


They say 
we make a perfect 
pair... 


lo be exact, this is the 12 pin 

version of the Multi-Way Plug and 

Socket range, which covers 4, 8, 12, 20 

and 28 ways. ‘The range features un- 

usually low insertion pressures, and 

embodies considerable experience in 

meeting hurnid conditions. Designed to 

l] t overcome as far as possible the difficulties 
exce en. encountered when using this type of 
, connector in rack mounting applications, 

2 they have greater latitude in matching up 
connections p than any comparable product, and are 
in use throughout the world in Radio, 

Television and Telecommunications 

equipment by such renowned firms as :— 

Messrs. Marconi’s Wireless Telegraph Co, 


Ltd., The English Electric Co. Ltd. and 
Messrs. Standard Telephones & Cables Ltd. 


- APPROVED 


EXNING R&D., NEWMARKET PHONE. NEW 3161/2/3 
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FULLY INTERLEAVED 
SCREENED AND IMPREGNATED ALL GUARANTEED 


ALL PRIMARIES ARE 200/250 v. Hall Shrouded 
HSM 63 (Midget). Output 250-0-250 v. 60 m/2., 6.3 v. at 3 amps 


5 v. at 2 amps 
HS63. Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at 
2 amps 
Ourcput 
HS2. 250-0-250 v. 80 m/a 
HS}. 350-0-350 v. 80 m/a., 19 #H4$30. 309-0-300 v. 80 m/a 
HS2X. 250-0-250 v. 100 m/a., 21 HS75. 275-0-275 v. 100 


mia 
HS30X. 300-0-300 v. 100 m/a., 21 HS3X. 350-0-350 v 
100 m/a 


Fully Shrouded 
FSM643 (Midget). Output 250-0-250 v. 60 m a., 6.3 v. at 3 amps 
v. Zamps 

FPSM466 (Midget), Output 250-0-250 v. ar 60 m/a., 6.3 v. at 3 
amos., 6.3 v. at 2 amps 
Output 

FS2. 250-0-250 v. 80 mia 

S30. 300-0-300 v. 80 m/a., 21/~. FS3. 350-0-350 v. 80 mia 

FS2X. 250-0-250 v. 100 m/a., 23/-. FSIS. 275-0-275 v. 100 mia 

PS30X. 300-0-300 v. 100 m/a., 23/—. FS3XK. 350-0-350 v. 100 
mia 

All the above have 6.3 4-0 v. at 4 amps., 5-4-0 at 2 amps 

FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 
4 amps., C.T. 5 v. 3 amps. Fully shrouded 

FSS0. Output 450-0-450 v. 250 m/a., 6.3 v 2 amps., C.T. 6.3 v 
4 amos., C.T.5 v. Jamps. Fully shrouded 

F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6amps., 4v. 8 amps 
4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded 

FSI60X. Output 350-0-350 v. 160 mi/a., 6.3 v. 6 amops., 6.3 v 
3 amps., 5 v. 3 amps. Fully shrouded 

HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v 
J amps. For receiver RI355. Half shrouded 

HS1S0. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps... C.T. 5 v 
Jamps. Half shrouded 

F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amos., C.T. 5 v 
3 amps Fully shrouded 

FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
2 amps., C.T. 5 v. 3 amps. Fully shrouded 

FPSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps 
C.T. 6.3 v. at 2amps.,C.T.5v. at amps Fully shrouded 

The above have inputs of 200/250 v 


OUTPUT TRANSFORMERS 
MIDGET OF. 5,0002) to 1) 


86,0001) to 31) 
OP10. 10/15 watts output. 20 ratios on Full and Half Primary 
OP30. 30 watts output. 20 ratios on Full and Half Primary 
: _ - Williamson's O.P. Transformer to Author's specification 
Incorporauing a germanium Chokes for Williamson’s Amplifier, 30 H. at 20 mia 

10 H. at 150 mia 


junction element FILAMENT TRANSFORMERS 

All 200/250 v. input 
manufactured and supplied by amp. O/11. FIX. 6.3 v. @ 1.5 amp 

2 amp. 7/6. ®6. 6.34. @ 2 ame 

2) O.3amp.$/-. FI2RX Ii2v.@ | amp 
0-2-4-5-6.3 v. @ 2 amp. 10 Fi2. 12.6 v. tapped 6.3 v 


B tapped [2 v. @ J amp 
T-H 0-2-4-5-6.3 v. @ 4 amp 
0-4-6.3 v. @ 3 amp 
0-12-24 v | amp 


3 amp 


Encapsulated in a seamless metal can, its 6 ams 
Transformers suitable for Low Voltage Lighting. Fully shrouded 


with terminal blocks, 230 v. Input 2v. @ 20 amp. & 12 
_ 10 amp 


dimensions are only—4°75» 31» 7°5 mm 


10 amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps 
v 5 amps 
» Four windings at 6.3 v. tapped 5 v. @ S amps. each. giving 
by suitable series and parallel connections up to 6.3 v 


‘ i 20 
amps 
" i Quotations etc., stamped addressed envelope please 


THE SCIENTIFIC C.W.O. (add 1/6 In € for carriage 


Export enquiries invited 


Hiivaglitds | . H. ASHWORTH (Dept. W.w) 


lip 3566 


STONEFIELD WAY, VICTORIA ROAD, RUISLIP, MIDDLESEX 676, Gt. Horton Road, Bradford 7, Yorks 
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INSTRUME 


ADMITTANCE BRIDGE TYPE B.801 
l Me/s—100 Me/s 


For balanced and unbalanced measurement 


Susceptance: Equivalent Conductance: 0-100 mmh 
to +230 pF 


Accuracy 2 0°5 pF Accuracy 2° 0°'l mmhk 
This is one of a range of bridges for use with external source an 
for the measurement of aerials, cables, feeders, and a 
of components and materials between 15 kc/s and 250 M« 
Bridge sources and detectors are available for use between 
100 Mc’s and 50-250 Mc's 


PRICE £150 NET EX WORKS 


COMPONENT BRIDGE TYPE 8.121 


A general purpose 50 cps 3 terminal transformer 
ratio arm bridge for the measurement of Resistance 
Capacitance and Inductance in the ranges 3-100 M{) 

100KF and 100 mH -10,000H, accuracy +2 Direct 
readin of the resistive and reactive components of 


impedance and facilities for ‘in situ’’ measurements 


! ‘ 


features 


PRICE £60 NET EX WORKS 


AUDIO WAVEFORM ANALYSER 
TYPE A.321 


ortable instrument to measure the relative level 
components of a complex waveform over a 

ange of 75 db between 50 c’s and 20 kc/s Input 
impedance 100KQ unbalanced or >25K{) balanced 
In transportable case as shown, or for standard 


mounting 


PRICE £250 NET EX WORKS 


FOR FURTHER DETAILS WRITE OR TELEPHON! 


rHE WAYNE KERR LABORATORIES LTD NEW MALDEN SURREY MALDEN 2202 
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Ronette type HM 


crystal handmicrophone 


When we claim our HM the finest handmi- 
crophone ever made we do not exaggerate 
A patented filter cartridge, obtainable in a 
variety of voltage/frequency response curves, 
built into a sturdy die-cast housing of beautiful 
contour and finished in fine hammered laquer, 


either brown or gray. 


HM type microphones. have creened cable attached and 


an be mounted to all standard types microphone stands 


TRIANON ELECTRIC Ltd. LONDON NW10 


95, Cobbold Rd., Willesden Telephone Willesden 2116 


U.101/S.S. 
Cat. No. 5095. 


Chassis Mounting 
Gang Condenser with §.L.16 DRIVE RETAIL PRICE 11/6 
Split-stators, ceramic in 
lation. Cadmium plated A general purpose slide rule drive for F.M./V.H.F. units, 
chassi Silver plated brass short-wave converters, etc. Printed in three colours on 
rotor and stator. Rotor earthed aluminium, with 4 0-100 scale and provision is made for 
haga , my available cach individual calibrations. Travel of pointer 4fin. Scale 
ae of i ore & Pad phe plate 7in. x 4tin. Scale aperture Sin. x 1 fin. 


$.L.15 DRIVE RETAIL PRICE 25/6 


A complete kit of parts for the construction of the Jackson 
IF IT’S MADE BY JACKSON’S! S.L. 15 drive, scale calibrated for the F.M./V.H.F. band 


IT’S RELIABLE— 


coe Write for further details :- 


of) JACKSON BROS. (LONDON) LTD. - KINGSWAY - WADDON - SURREY. 
a Telephone : CROydon 2754/5, Telegrams : Walfico, Souphone, London. 
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Suflex 
and miniaturisation 


It’s no good burying your head in the sand, 
mister, miniaturisation is a man-size problem. 
They want more this per that, 
and then they want more that per something or other. 
And nearly always they want 
more output per less size and per less weight. 
Suflex capacitors might be invaluable— 
they’re good and small. 
Get in touch with us. We often help to get things 


humming. 


Sufiex Polystyrene Capacitors 
e High insulation resistance 
e Low dielectric loss 
e Good capacitance stability 


A quality component which may be economical! 
ised in commercial equipment 


35 BAKER STREET, LONDON WI! Telephon: © WELbeck 0791 Cables; Sufiex, London 


Y 


HARTLEY-TURNER 
SOUND EQUIPMENT 


THE HARTLEY-TURNER 
“315"’ SPEAKER 


The model 315°’ Loudspeaker is the 
latest product of the H. A. Hartley Co. Ltd 
It is a 12in, diameter unit with a very wide 
frequency range 


This wide frequency range is obtained by 
means of a special voice coil construction and 
a two-part cone joined by a compliance, 
which together form a mechanical crossover 
system 


Phi method of construction possesses 
four major advantage: 


Expensive electrical crossover systems as 
used with dual speaker arrangements are 
eliminated 


Ihe buzzing normally associated with twin 
cone loudspeakers is eliminated 


The bass resonant frequency of the 
speaker is lowered 


Ihe cone is stiffened by the compliance to 
greatly reduce distortion at low frequencies 


Every speaker is individually assembled and 
tested to ensure the finest quality workman 


ship 


We are pleased to offer this new speaker at 
the price of 


10 GUINEAS 


Full details will be sent free on request to:— 


H. A. HARTLEY CO. LTD. 


152 HAMMERSMITH’ ROAD, 
HAMMERSMITH, LONDON, W.6. 


Telephone RiVerside 7387 
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ELECTRONIC MINTATUR 


Make contact with Ardente Acoustic Labora- 
tories Limited, for details of high-quality 
Miniature Earphones, Transformers Switches, 
Volume Controls, Plugs and Sockets; also of 
the widely-known ARDENTE Hearing Aids. 


The Finger-Tip VOLUME CONTROL 


S Witeeaath. tend 


b 
a 


} 
} 
4 
' 4 
P A) 6807 (17-3 ’ 
Thick s (B) «170° (4:3 ma 
Length of tact (C) 110° (2 8 mm.). 


The miniature finger-tip Volume Control is widely used in small 
radios, hearing aids and electronic equipment as a dust 


sealed potentiometer or volume control 


ts unique construction, with bearing surfaces at the periphery, 
ensures that rotation of the control is wobble-free. The side 
plates, which do not rotate, are slightly proud of the peripheral 
rotating ring, enabling the control to fit tightly in any slot 
without fouling when turned 


Semi-logarithmic and linear laws are available in all values 
between 5KQ and 3MQ; in addition, logarithmic laws are 
available in all values above 10KQ up tc IMQ 


fe-cests (at 30 complete cycles per minute) up to 30,000 


ycles on production samples, plus rigid mechanical and elect- 
rical tests of each individual unit, guarantee a reliable product 


THE SUB-MINIATURE TRANSISTOR TRANSFORMER 


will be feacured in a following advertisement in chis series 
~ 


Jetais will gladly be sent on request 


ELECTRONIC 
COMPONENTS 


=~ Details on request to 


ARDENTE ACOUSTIC LABORATORIES LTD. 
Springfield Works, Horn Lane, Acton, London, W.3 
Telephone: ACOrn 4161-1282 


WIRELESS WORLD 


As members of the Brains ‘Trust used 


to say, it all depends. One pin dropped from 


a very little height will make the noise 


of a thunder-clap, given appropriate amplification 


We doubt whether you have any 


ambition to sit about all day waiting for pins 


to drop, but we are willing to wager 


that you are interested in loudspeakers 


which will do justice to sounds of every kind 


R. & A. loudspeakers do just that 


REPRODUCERS AND AMPLIFIERS LTD. 
WOLVERHAMPTON 


ENGLAND 
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NEw ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


IIlustrated are a few signal lamps 
taken from our wide range. The 
insulation of every Arcolectric signal 
lamp will resist a flash test of 1,500 
volts A.C The §.L.90 illustrated 
here is a typical Arcolectric low 
voltage signal lampholder. It is 
designed to accept popular M.E.S 
bulbs. The bulb is accessible from 
front or rear of panel. The domed 
plastic lens surrounded by a polished 
chrome bezel gives a most attrac 
tive panel appearance. This holder 
can be fixed in a single #in. hole 
The mains voltage signal lamp 
SL88/N is supplied complete with an 
M.E.S. neon tube and a suitable 
series resistance. 


Write for Catalogue No. 129 


‘ ARCOLECTRIC. 


SWiTCHES-:- LTO 
ae ee se $.L.82 


CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4336 (3 LINES) 


MUREX 
SINTERED MAGNETS 
are used in NEW DAY 
MICRO LIMIT SWITCHES 


are Oa 
art 


oad pails? 


The force necessary to provide contact 

pressure is supplied by Murex Sintered 

permanent magnets which gives a high 

stable flux thereby enabling the switch to 

be actuated by a low movement differential 

(002 006"). It also makes possible the 

use of high Conductivity Copper Contact 

Blades thereby reducing the I*R losses in ACTUAL SIZE OF MAGNET 

the switch. 

Photograph hy courte sv of New 
Day Electrical Accessories Ltd. 


ae» 


MUREX LIMITED Powder Metallurgy Division) RAINHAM e« ESSEX -e Telephone Rainham, Essex 3322 


Telegrams : Murex, Rainham-Dagenham Telex. Telex 8632 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265 
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HIGH GRADE INSTRUMENTS 


Left B.P.L. Trans. Ranger A 
ttable Test Set with D.( 
transistor Amplifier—1l megohm 

volt 


Right Pulse Height Valve Volt- 
meter. 0-100 volts in 3 ranges 
Model PV 812 


2}in. scale moving coil D.C 34in. scale moving coil Pulscale " meter 4in. dia High torque moving coi! 

meter, square flush mount Centre zero meter. Round scale moving coil having pottable meter Precisior 

ing. Type 8.25 flush mounting. Type 8.35 270° arc with a 9in. scak grade to BS.89 
length 


Multi-purpose test set for simul- Universal multi-range test set Ohmmeter for the rapid and direct 
ancous measurement of current electrical and radio engineers measurement of very low values of 
and voltage resistance. Model RM.155 


Left 

Audio and Supersonic Frequency 
Signal Generator covering a wide 
range of both frequency and voltage 
Model LO.63G 


Right 

Electronic Prequency Meter pro 
viding direct measurement of 
frequency whilst being substanti- 
ally independent of applied voltage 
and wave form. Model PM.406A 


BRITISH PHYSICAL) LABORATORIES 


Radlett, HERTS $87 41; RADLETT 5674-5-6 
London Stockist: .R. SUPPLIES, 68, NEW OXFORD STREET, W.C.1 
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WHY ENGINEERS SPECIFY 


potentiometers -— 


Egen Potentiometers are based on long experience of 


requirements of television and electronx 


In de 
freedom from wear they are outstanding, but, above 
NOISELESS. 


DUAL POTENTIOMETERS 

with concentric operating 

spindles. The new Egen 

Dual Potentiometers in- 

corporate all these out- 

standing design features 

multiple contact 

rotors, smooth easy 

movement, thorough 

screening between sec 

tions, plus a convenient 

soldering tag for earth- 

ing screened 

tions on each metal case d Potentiometer soldering tags 
are of high-grade brass heavily s lated for easy soldering; they 
are positively located and withstand soldering heat and bending 
without loss of rigidity ndles can be supplied to suit 
customers 


equipment 
manufacturers dependability, accuracy and 


all, 


sign 


they are completely 


connec 
Switcha 


ver p 


Control 


requirements 


PRE-SET POTENTIOMETERS. Cor 

pletely high-grade 
phenolic Solder tags 
heavily silver plated for quick sol 
dering. Fully insulated 
with integral control knobs 
ped for 2-hole 6 B.A. fixing on ? 
centres. Type 126, wire-wound 


Type 127, carbon 


enclosed in 
mouldings 


spindles 


Tap 


STANDARD CARBON POTENTIO 
METERS. Made by an entirely 
new method ensuring a highly 
stableresistanceelement, which 
is also very durable. Silent and 
smooth in operation these 
both mechanical 
reliability. Sol 
tags are heavily silver 
plated to resist Oxidisation, and 
the mains switch has an efficient 
make-and-break 


ontrols offer 
and electrical 


dering 


quick action 


PRE-SET RESISTOR. This has a resistance element 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle ficted with a knurled and slotted knob. This 
component is smooth and 

noiseless in and 

designed to meet the many 

and varied requirements of 

the Electronic Industry 

Egen pre-set re 
be supplied in mult 
assemblies to suit individua 
requirements 
also twin-track models, and 
types with an electrica 
divided slider, giving adjust- 
ment on two resistors with 
one operation. 


EGEN ELECTRIC LTD. c: 


Canvey Island, Essex 


wire-wound 


action 


sistors can 


bank 


There are 


Industrial Estate, 
Canvey Island 691/2 


irfleet 


Phone: 


Wmetess Worip 
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specialists In elecito- 
recht ceramics 


whichever way you turn 


ule 


CERAMICS FOR RADIO — TELEVISION — ELECTRONICS 


Resistor Bobbins, Rods, 
Housings, and Plates —- Stand-off Insulators 
Metallised Bushes and Hermetic Seals 
Ceramic Washers 


Coil Former Tubes, 

Chassis 
Furnishing Fuses 
These U.1.¢ 


they have excellent electrical qualities; 


Ceramic components are outstanding 
they are 
A.L.D 


consistency of material 


manufactured to fine tolerances under 


approved inspection; and the 


gives them full capacity for withstanding time, 


temperature, humidity, and corrosive atmospheres 


UNITED 


OAKCROFT 


INSULATOR COMPANY LIMITED 
ROAD CHESSINGTON SURREY 
Eimbridge 5241 


Phone 2-3-4 


3S WORLD 


™ 
y" 


ie 
PS 
a 


> BCC. V.H.F. Mobile 


Be eb One Re bil 
TIONS CORPORATION LIMITED 
Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbiey 1212 Telegrams: BEECEECEE 
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An essential reference book for ALL users of TRANSFORMERS & CHOKES 


SS oett: SF. | 


\ , Z y 
WERGIST Serie \ \ 


ERS RADIO 
CATALOGUE 


1¢ full catalogue is available 
to industrial concerns 
abridged edition is for 


ded to private users 


GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024 


The guaranteed components described below have been 
acclaimed by thousands as the finest obtainable. 


onstructiona letai point-to-point wiring diagram and 
lignment instructions are given in our Technical Bulletin DTB.8, 
1 1 6, 
7M. SCALE. A bronze finished scale with yellow markings 
10 Log) for use w all types of F.M. tuners or receivers. Con- 
isting of metal ale, pointer, cord drive spindle, pulleys, 2}in 
irum, cord and instructions for the assembly of the cord drive 
The scale measu sin. and is for a cabinet aperture of 
} 1 gin 


RDT.1 10.7 . A transformer for use in ratio discriminator 
type circuits an size ljin., square 2tin. high Secondary 
winding of bifilar construction, iron dust core tuning, polystyrene 

formers and silver mica condensers, price 12/6. 
PDT.1/10.7 Me's. niniature phase discriminator transformer 
for use in frequet lulation detector circuits where the limiter 
Foster-Seeley ty] f circuit is employed Designed for carrier 
deviation of } Ok 1.5 Screening can lj Hin 

; — , quare, price 9 

TUNING POWER REQUIRED IRS 6 SV oA IFT.11/10.7 Me's. miniature I.F. transformer of nominal fre- 
| Ee ES transformer is primarily intended for the 


ages frequen modulation receivers and converters 
e Q é winding is 90 and the coupling critical. Dimensions 
bd * as PDT.1, price 


IFT.11L/10.7L. A If 11/10.7 but with second arv tap for 
limiter input circuit price 6 
Coil Type Li, Tl, and T2. These coils are specially designed for use in th MAXI-Q ”’ F.M. TUNER, price 3/11 each 
Chassis and screens for the above unit, completely punched in aluminium, price 7 6 


Obtainable from all reputal tockists or in case of difficulty direct from works. GENERAL CATALOGUE covering technical in- 
formation on full ran omponents, 1/— post free 


DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 


Stop Press: Available to retail customers only, a quantity of 23 assembled and aligned 
F.M. Tuner Units at £7-2-6 plus £2-17-0 P.T., also Power Pack assembled and valved at £3. 
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PR COoOUCTS 


By. Sppotntment lo lhe . Reopessional Engineer 


PAINTON “MULTICON” series 
6-POLE PLUGS & SOCKETS 


MULTICON—Regd. Trade Mark PATENT 700999 


VOLTAGE RATING 500 volts 
D.C. or A.C. Peak 


CURRENT CARRYING CAPACITY 
5 amps. D.C. or A.C. (RMS) per contact 


Although in general the new Painton “* Multicon "’ Series of Plugs and Sockets will 
be interchangeable with the existing Painton range, the 6-pole Plugs and Sockets have 
two contacts polarised to eliminate the possibility of ‘wrong-way-round’ insertion. 
In the 6-pole size (as on all other ‘* Multicon "’ sizes when available) there is a 
complete variety of Plugs and Sockets with alternative mounting arrangements, 
cable fixings and retaining devices. The ‘‘Hammer-finish’’ silver-grey covers will 
blend with all equipments. 

A low and constant contact resistance is achieved with the heavily silver-plated 
split contacts. 

Any possibility of free moisture ssi between the Plug and Socket face is 
prevented because spacers keep the mating faces slightly apart, even when the Plugs 
and Sockets are fully engaged. The patented method of securing both the male and 
female contacts in the mouldings ensures the satisfactory operation of the Painton 
‘*Multicon "’ range under severe tropical and climatic conditions. 


SOCKET 


Cable Cable With Cable Cable With 
Entry Entry | Mounting Entry Entry | Mounting 
Top Side Flange Top Side Flange 


310009 310018 310007 310008 310029 310006 
j . 


FITTED WITH FITTED WITH 
LOCKING CLIP LOCKING CLIP 


311291 | 311292 | 311294 | 311295 | 


The full Painton ““MULTICON”’ series comprises unitors 
and piugs and sockets in the following sizes 

2 Pole, 4 pole, 6 pole, 8 pole, 10 pole (in-line), 12 pole, 
18 pole, 24 pole and 33 pole 


PAINTON 


os ae 
MLM 0b hamfe lon Ong land 


310006 
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Make the most of F.M. with 


Equipment 


Specialists in High Quality Reproduction for over 20 years 


THE A.i0 AMPLIFIER THE F.M. 56 TUNER 


Output Coverage 


Distortion 
at Image Reject 


Frequency Response: withir 
09 eps 


CONTROLS 
1. Input —4 t 


LF. Rejection 
Output 
Cireuit 

ta 
2. Equaliser 1 “ 
b. Filter--4 posits ‘* a y te ' Automat 

Magic eye tuning 

1. Treble) 
5. Bass } 


Valves The t ‘ AF. attenuator 

nm = ‘ M position H.1 
AMPLIFIER €19.15.0 We consider that these two units used in M56. €22 1.0 
CONTROL UNIT €9.15.0 Conjunction will (with the co-operation of 

iin ak ato , the B.B.C.) give you the last word in quality 41) our models are sold under 
High Fidelity specialists, or at reception. The control panels of both are 

our showrooms in »y, the same size (9} 5}) and finished in back 

If you are unable 1 Florentine bronze; and will look well to- °°" &“@7a"ee of satisfaction 
please rite for bt gether in your cabinet. An A.M. Tuner Hire Purchase facilities are 


tioning “ Wirel { to match will be available shortly. availabl. 


full and unconditional money- 


ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7. Telephone : North 3213 


INSULATED TELEVISION DOWNLEAD CABLES 


To meet the exacting demands being made on the efficiency of aerial systems, 
the Glover range of Cellular Polythene insulated downleads have been designed 
to utilise the superior electrical properties of this new form of polythene. 


Details of three designs are given as ; z ene at 
being most representative of modern CO-AXIAL TELEVISION DOWNLEADS 


practice. | Seeeeveat potvrwens 


~ 


The two Cables G.R.1., G.R.2. are 
intended for use in the service area and 
one G.R.3. for use in fringe areas and 
in situations where interference 


W.T. GLOVER € CO. LTD. 


MEMEBERS OF THE € 


TRAFFORD PARK MANCHESTER 17 


TRAFFORD PARK 2141 
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PULLER LLL LOUA LE LLEL LOGUE LCE LEG LULU UEL LUE LEeE LoL Lee 


All these items are available on the 


CASH CREDIT HIRE exPrort : = 
PRICE SALE PURCHASE PRICE M.¢€ )S. 
Deposit Ikmchly. nett 


EQUIPMENT MADE IN GT. BRITAIN— f — : P [ : R S¢ YN A L 


(c . . or 
pecrot tare f3tum ft: &5% & CREDIT PLAN 
= We detail on left a further 
selection of Equipment avail 
able to you on various methods 
of easy purchase, that is, by 
Credit Sale Agreement, pro- 
viding for nine equal monthly 
payments, with the equip- 
ment despatched to you upon 
ee gre are receipt of the first payment; 
) or SE or by Hire Purchase terms 
with the equipment  des- 
patched to you after receip! 
of the initial deposit, followed 
Grameghens Ctoter Sates ' _ ' by twelve monthly payments 
a ky 4 For equipment over £50 in 
value, this period can be 
extended up to eighteen 


Pickups w th LP. & Std Heads months. 
CM n 5 7 ; 


crete et gE ste a p.. > a. A ed We are also detailing our 
apphire Styli LO ath uh Ff export prices. For easy 
Sain ieseis ts tei import facilities and regula- 
tor 2-spe tandard tions we have classified this 
selection of equipment into 
its country of origin. 
Please include carriage and 
packing sufficient for your 


4 ' . order when sending your 
Microphones 


lic-16 (30/10,000 » 12 ; - initial deposit. Our charges 
ee oOLEVT for service are kept very low, 


and we have an _ unrivalled 
NT MADE IN HOLLAND— 
p= sarap sr stock of high fidelity Audio 
Microphones (Ronette) 
Rk} t 


22/' ? ! equipment, Tape Recorders, 


ancillary equipment and dom- 
estic tadio, Radiograms, and 
television receivers. 
EQUIPMENT MADE IN GERMANY— : 
-undig 7 Recorder TKB , , 1 If you do not see the item in 
I} 4 
' 


iz 74 


sap 51/7 which you are interested in 
, ie this list, please send S.A.E. 
mentioning your needs, for 

full details by return. 


DU UULVPUYUUYU LET ONOOTOT EN TAPT AE TAT EAST EUT EAT AA EAA 


. ac MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road - London - W.I - Tel: MUS 6667 


IRELES WORLD 


for unfailing 


SUB-MINIATURE 
QUARTZ 
CRYSTAL 
UNITS 


10,000 Kc/s te 16,000 Kc/s 


Cx: ete 
dae | 


Type BA, frequency change not exceeding 0.01 from OC to + 70°C 
Type DA, frequency change not exceeding 0.01 from —30°C to + 45°C 
Type EA, frequency change not exceeding 0.002% from + 65°C to + 80°C 


For further details please apply to:- 


SALFORD ELECTRICAL INSTRUMENTS LTD 
PEEL WOKKS ¢ SILK STREET - SALFORD 3 + LANCS 
A Subsidiary of THE GENERAL FLECTRIC CO. LTD. OF ENGLAND L 


Another DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 
SEND NOW for new leaflets with up-to-date information on 


this new range of capacitors. 


DALY has succeeded in maintaining full capacity values and 


working voltages in more compact designs specially suited to 
ultra-modern equipment 


PHOTO-FLASH EQUIPMENT DEAF AIDS PRIVATE TELEPHONE 
INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT 
WELDING EQUIPMENT - TEST-GEAR © MAGNETISATION EQUIPMENT 


oiter 
1 Mtr Behind DALY capacitors lies 20 years of making only 


MOTOR START electrolytics, highly specialized experience which engineers 


throughout the world are finding invaluable, and which is 
readily available to you 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5 Phone: EALING 3127-8-9 Cables: DALYCON, LONDON 
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NEW 


SPEAKER by 


Whartedale 


FLUX DENSITY 10,000 lines 
1] , 

10 BRONZE/CSB TOTAL FLUX 39,500 lines 

Whe. Sa. oun tax SPEECH COIL 2-3 ohms or 12-15 ohms 

5 watts input. Dust-proof assembly 


The new addition to the WHARFEDALE range brings high 
quality reproduction within reach of most pockets. The cloth 
suspension and cone with bakelised apex give wide range smooth 
response, with a fundamental resonance between 30 and 38 
cycles. Each speaker individually tested and calibrated. 

The 10in. BRONZE/CSB is suitable for use in the BRONZE 
REFLEX CABINET and other reflex enclosures. 


This unit is hand-made by experts to the same high standards 
as the more expensive Wharfedale CS speakers. 


Wharte dale WIRELESS WORKS LTD. 


IDLE - BRADFORD - YORKS Tel. : Idle 1235-6 
Telegrams : Wharfdel, Idie, Bradford 


SOUND READING... 


SOUND REPRODUCTION by G. A. LOUDSPEAKERS. The Why and How of PIANOS, PIANISTS AND 
Briggs. Third edition, second impres- Good Reproduction by G. A. Briggs. New 4th SONICS by G. A. Briggs 
sion, 368 pages, 315 illustrations. Chapters edition 92 pages. 45 illustrations, Standard Invaluable to students, teachers 
on Resonances, Cabinets, Room Acoustics reference work on loudspeakers Detailed etc Chapters on: History 
Response Curves with oscillograms. information, easy-to-follow diagrams, descrip Construction, Harmonic Analysis 
—ross-over Networks, Recording Systems, tion of Electrostatic speaker and demonstrations Room Acoustics, Touch, Tone 
Records, Pickups, etc. Total whee exceed in Royal Festival Hall. Total sales exceed 40,000 and Tuning 192 pages, (02 
35,000. 17/6 (18/6 post free). 76 09 post free) iustrations. 10/6 (11/- post free 


a 
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—-TUNERS- 


V.H.F. Frequency and World Wide Amplitude 
Modulatior Tuner uses a tuned R.F self oscillating additive 
xer, 2 x |.F. amplifiers, and Radio Detector on the V.H.F 
band |! with « pletely stable tuning. The AM section uses a 
tuned R.F. stage, F.C., High gain |.F. amplifier with variable 
tivity, and delayed Amplified A.V.C. on all wave bands. A 
Cathode Ray t ng indicator is ficted and operates on all channels 
and bands Available in two types 


S5/FM ‘16-5 195 


c 


5-559 m.; 890-2,000 m. A.M. 87.5-100 mc’s. FM 
SSE/FM 37 m.; 35-100 m; 90-250 n 190-550 m. AM. 87.5- 


For three years the FMB is ved the acclaim of the trade and private 
Completely stable tuning, distortio ss output, high AM reject ratio, and tuning 


indicator are some f the ny feature that make it t most sought 


tuning unit to-day! New valve nd circuits now make possible the FM8 


Similar in size an appearance t ts famous predecess< but with the 


improved teatures 


& Increased gain at the te Very w  radiatior 2 High level noise 


aeria »ver 20 db into aeria 


ie Easier installation with choice of three & Improved A.V C characterist 
escutcheons: Gold, Silve Bronze 


C. T CHAPMAN (Reproducers) LTD 


RILEY WORKS. RILEY STREET. CHELSEA. S.W.10 


Export Enquiries Invited 


FLAxman 45/7/86 


MINIATURE 
SOLDERING 


INSTRUMENTS 5 DIFFERENT MODELS TO SUIT 


ALL YOUR REQUIREMENTS, 
HEATS UP IN 30-45 SECONDS, 
ROBUST CONSTRUCTION — 
NO CERAMICS OR MICA USED. 


FOR GREATEST EFFICIENCY, 
ELEMENTS MOUNTED AT 
SOLDERING POINT 
MANUFACTURED BY — 
ORYX ELECTRICAL LABORATORIES LTD., oy Pe. ae asia Weight | Lengtt 
BRIGHTON 


SOLE DISTRIBUTORS 


3 TOWER HILL : , . aaales oer ee 

ANTEX ike oe SE 

Phone ROYai 4439 a 

ee senna > > 2.4 mn ).25 oz 

SELLING BRISKLY IN MORE THAN 16 FOREIGN — — -- - — 

COUNTRIES—WHERE SUPERIOR QUALITY I8 ALSO . > tt _6 y 1/16" (1.6 ma 0.25 oz fixed bit 
APPRECIATED 


mperature Model 
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Srondard 


The modern trend is towards super-high- 
frequency radio links for broad-band communi- 
cations, a field in which Standard has played 

a leading role since 1931. Including recent orders 
Standard SHF links will effectively contribute a 
potential capacity of no less than 5 000 000 telephone 
channel miles to world communications. The 
advantages of Standard SHF Radio links, particularly 
over terrain where cable laying presents 


difficulties, are that each installation can provide 


up to 7 both-way radio channels. Each channel may 
be equipped to carry television signals of 405-, 
525- or 625-line definition standards or up 


to approximately 600 telephone channels. 


Pioneers in Microwave Communications 


Srandard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 


TRANSMISSION DIVISION, NORTH WOOLWICH, LONDON, E.16 


——M. R. SUPPLIES Ltd. —— 


(Established 1935) 
reeset # i : PHP GEARKE MOTOR full details r List GM 256 
eques t ] Reseca ase te ! ) 


La 
f 
all new & 
A SOLENOIDS |W ber 


RUNNING TIME MEI 


HIGH DUTY 


SMALL GEAR 


ty) 
ONE-EIGHTH HP MOTORS EE 
£3 15 ONE-HALF HP. MOTORS 
£615 
UNIVERSAL 


ST] 
MPLETE SEWING MACHINE MOTOR 
OUTFITS . , 


£6 15 
AIR THERM 
1 


47 6 
LONDEX RELAYS 


SYNCHRONOUS TIME SWITCHES 


£586 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS 
76 HW 


ELEM TROMAGNETIC COUNTERS 


17 6 
PAINTON STUD-TAP POTENTIOMETERS 


106 


M. R. SUPPLIES, Ltd., 68, New Oxford St., London, W.C.1 


Tele} 


A eur ¥5t 


We will gladly send y 
atalogue and full information 


on request 


IMITEL Westmoreland Road, 


ephone: COLindale 867] 


ASON for F.M. 
STANDARD TUNER £15.17.0 


one being used as a 


average sensitivity, and 
range at least 60 
Totally enclosed cas 


Ask you al higt 

one oft to wing 

Arthurs (Arthur Gray Led.), |50-152, Charing Cross Road 
W.C 2 TEMple Bar 5833 

City Sale & Exchange Ltd., 93-94, Flee: Street, E.C.4. CENera 
939 

Classic Electrical Co. Lted., 352-364, Lower Addiscombe Road 


demonstration or visit 


he 


Croydor burrey 

Clyne Radio Led., tte ourt Road, W.! MUSe 
$929 

H.C. Harridge, 8 GERrard 7108 

Holley's Radio, 285 amberwel oad, $.E.5. RODney 4988 

Home Radio of Mitcham, |87, London Road, Mitcham. MiTchan 
3282 

A. imbof Led 112-116, New Oxford Sc W.C.1 MUS 7878 

Lanes Radio, ||, Gardner Sc., Brightor Brighton 20773 

Developments Co., [16, Blackheath Road, SE 
y 1723 

Tele-Radio (1943) Led., 189, Edgware Road, W.2. PAD 4455 

The Gramophone Exchange, Ltd., Astra House 121-123 
Shaftesbury Avenue, VWV.C.2. TEM 3007 

Vortexion Led., 257-263, The Broadway. Wimbled« S.W.19 
LiBerty 2814 

Webbs Radio, |00, Dean §$ \ GER 7308 

F.M. COMPONENTS oils d chassis with attractive 

available to build the Tuner described in th Data Put 
ok which 


THE JASON MOTOR & ELECTRONIC CO. 


328 CRICKLEWOOD LANE, LONDON N.W.2 


Eedwel!l 7050 


ic 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 

150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.1. TRAINING 


The teaching methods are planned to meet 
modern industrial requirements. 


We offer training in all subjects which provide 
lucrative jobs or interesting hobbies 


The student is taken carefully and thoroughly 
through his chosen subject. 


A tutor is personally allotted by name to ensure 
private and individual tuition. 


Free advice covering all aspects of training is given 
to students before and after enrolment with us 


NEW. 


PRIVATE AND 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
t thus combining theory and practice 
he correct educational sequence. 

equipment, specially prepared and 
remains your property. Courses 
Radio, 

tsmanship, Carpentry, Photography 

Art, 

Radio, 


ty, Languages 


Television, Electronics, 


mmercial 


nt supplied enrolment and 


ns your property 


upon 


~ 
! 
! 
! 
! 
| 
1 
! 
1 
! 
! 
! 
1 
1 
! 
1 
! 
1 
I 
i 
' 
| 
| 
i 
1 
| 
' 
! 
! 
I 
! 
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INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
IS PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 
Building 
Business 
Management 
Carpentry 
Chemistry 
Civil Service 
Civil Engineering 
Commercial Subjects 
Commercial Art & 
Drawing 


INDIVIDUAL TUITION IN YOUR OWN HOME 


Customs & 
Excise Officer 
Draughtsmanship 


Economics 
Electrical 
Engineering 
Electronics 
Fashion Drawing 
Heating & 
Ventilating 
Engineering 
Industrial 
Administration 
Journalism 
Languages 
Marine 
Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.G, Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Saniiation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 
Tele 
communications 
Television 
Time & Motion 
Study 
Tracing 
Welding 
Writing 
Workshop Practice 
Works 
Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E., 
L.1.0.B., A.C.C.A., A.C.LS., AM.Brit..A.E., A.M.LLA., City & Guilds Examinations, R.S.A 


Certificates, etc. 


Courses from 15/- per month 


POST THIS COUPON TODAY 


NAME 


ADDRESS 


proc ccc oon 


SUBJECT(S) OF INTEREST 


Please send without obligation your FREE book. 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, W.4. 


68 WIRELESS 


WorLp FEBRUARY, 1956 


3-D Stereophonic Sound /s Here 


ANOTHER SOUND BARRIER OVERCOME 


GOLD PLATED DIAPHRAGM. With a gold sputtered 
polythene diaphragm for purity of tone these electrostatic 
loudspeakers recently introduced into this country by 
TSL, are des gned to reproduce the very high frequencies 
in the sound spectrum and to operate between 7 and 20 kc’s 
where the ordinary dynamic loudspeaker sounds flat and 
lifeless when reproducing certain symphonic passages. To 
obtain life-like high quality reproduction and reception, 
just add one or more high fidelity TSL electrostatic speakers 
to your receiver, radiogram, television or AM/FM receiver 
THREE MODELS AVAILABLE. To meet differing 
conditions and types of amplifiers TSL market three models 
of their electrostatic 
Type LSH 75. For single ended output and small push-pull 
amplifiers Type LSH 518. A high output wide-angled 
mode! for mediun Type LSH 100 A 
for all classes of amplifier 


tweeters 


power an plifiers 
high power diffused model 
INSTALLATION. TSL electrostatic loudspeakers must 
be operated from a high impedance source, i.e., from the 
primary of the existing output transformer. They are not 
suitable for connection at speech coil impedance 
FITTING A TSL ELECTROSTATIC SPEAKER to 
any ordinary simple—it merely entails the 

addition of resistors and 

il - capaciters 


¢ 

qa To fit an LSH 75 the best 
(= | ‘| method is to suspend the 
- unit centrally in front of the 
cone of the existing speaker 


receiver 


se . 
wre? 


CIRCUIT 
SINGLE 


TECHNICAL 


SUITABLE FOR 
ENDED OUTPUT 


SUPPLIERS 


When two or more electro 


Th 
L « 


Static units are to be 
added they should be 
mounted as near to the 
dynamic loudspeaker as 
possible Leads 
the equipment to the symmMeTRICAL NETWORK FOR 
electrostatic’ ‘tweeters’’ PUSH-PULL 

should be kept to the minimum length. 


CIRCUITS. The circuits illustrated are but two of the 
many ways in which electrostatic units may be added to 
existing receivers and amplifiers. Circuit values are the same 
for each model. Resistor and capacitor, or choke and capa- 
have been chosen to provide necessary filter 
constants to nrevent frequencies of the middie and lower 

registers reaching the electrostatic units. 


Type LSH 75 126'd., 

Type LSH 518 17/6d., 

Type LSH 100 21 
(Purchase Tax Free) 


full instructional data supplied with 
each model 


e frequency response of each mode 


from ai 


citor values 


dentical and is as follows 
3 ke s response 0dB 
. 13dB 
15dB 
o 18dB 
14 s * 18dB 
16 ‘ 18dB 
i8 s 13dB 
TYPE 20 10dB 
LSH 100 EXPORT ENQUIRIES INVITED 


Ask you et f ' se of difficulty write, phone or 


Hudson House, 63 Goldhawk Rd., W.12. SHE 2581/4794 


© 1T/¥ TECHNOLOGY 

© RADIO ENGINEERING 
@ ELECTRONICS 

© RADIO SERVICING 


There's a big tuture in T V and Radio. Act now! In 


crease your knowledge Back up experience with a 
sound theoretical background 1t.C.$. offer courses of 


instruction in— 


TV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE 
ENGINEERING os INDUSTRIAL ELECTRONICS 
ELECTRONIC ENGINEERING — FREQUENCY 
MODULATION @ RADAR 
L.C.S. will also ach y the follow 


BIKE; PMG 
Radio Servicing Certificate 


examinations 
Certificate for Wireless Operators 
R.TE8B Cc. & G. Tele 
communications, etc etc 
DON'T DELAY—SEND COUPON TODAY for iree descrip 
tive booklet, stating which biect of examination interests you 
Fees include all book eeded Examination students coached 
‘ secesstu 
Reduced terms for H.M. Forces 
Dept 2230, 1.C.S., 7! Kingsway, W.C.2 


INTERNATIONAL 
Dept. 2230 


CORRESPONDENCE 
international Buildings 
w.c2 


SCHOOLS 
Kingsway, London 


Piease send Booklet o 


Name 
(Block letters 


Address 


Introducing The New 


PRIMAXA “so7g 


SPOTLIGHT 


The New Primaxa 
Mode! 100 carries 


potlight system with 2 magnifying lense 
' 


ts own 


uniform and shadow free illumination 
spot lt is @ HEAVY DUTY solderer 
sidering power and is ready for action in 6 
be ntermittently without overheat ng 


used 
n 110, 200/220, 220250 v., for A.C. only 50 60 
s (100 wart Long life soldering bits easily replaceable 


SHORT TECHNICAL DATA 


ptio 100 watts 
6 seconds 

; n 

34 ounces 

6 feet 


One Year's Guarantee 


(except for the Soldering bits 


Soie Distributors 
S. KEMPNER LTD. 
29, Paddington Street, 
LONDON, W.1| 

Phone HUNTER o7sys 


PRIMAX 


SOLDERING GUN (60 WATTS) 


orice 72/6 


IS AVAILABLE AS BEFORE 
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ss FREQUENCY SHIFT 
TELEGRAPH TERMINAL 
EQUIPMENT 


Designed to work in conjunction with 
conventional receivers for the reception in 
dual diversity, of wide or narrow band 
frequency-shift and on/off, or reversed on 
off, hand or automatic radio telegraph and 
teleprinter signals. Up to 85 db of rapid 
variation in input signal level can be 
accepted with frequency-shift working, and 
up to 35 db with on/off or reversed on/off, 
working. Keying speeds up to 200 bauds 
can normally be handled—this range can 
be extended if required. This versatile 
receiver is also suitable for use with the 
new 50 c/s Pilot Carrier frequency shift 
system. 


A.T.E. Telegraph 
Equipment 


SS ce <uuee: sumer 


TELEGRAPH DISTORTION MEASURING SETS 


pment is availabje either in portable form or arranged for 
width rack mounting There are two units each 184" x 
both mains driven. Either may be used independently 
ts or both may be used in combination to cover a 
nsive series of tests. These tests, which need not interter« 
nal transmission, cover transmission and reception 
mitting unit can send perfect or distorted signals at an 
0 to 80 bauds. It can generate reversals ard character 
incorporates a 100 character test message sender 
| feature of this unit is its use as a relay tester 

r unit indicates the distortion on a working ci 
errupting the service Each element of a start-stoy 
eparately on the CRT which produces a spiral time 

uitable for operation at speeds from 20 to 80 baud 


REGENERATIVE REPEATER Details of these and other telegraph 


mains operated, start-stop, five unit code equipment. Designed equipments will gladly be sent 


in both radio and line teleprinter circuits to regenerate and 
t distorted signals, it also arranges for the automatic insertion 
rect length stop-elements and the rejection of spurious signa! 


on request 


ay 
2%. ‘ 


AUTOMATIC TELEPHONE & ELECTRIC COMPANY LTD. 


(RADIO & TRANSMISSION DIVISION) Strowger House, Arundel Street, London, W.C.2. 


Telephone TEMple Bar 9262 Telegrams: Strowgerex London Strowger Works, Liverpool 7 
Pp z f 


AT14551-BX107 
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OT 


High quality material and 


Bullers CERAMICS eonmen puaaee sre 


pressed products. 
F °o R | N D U s T R Y Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 

Phone: Stoke-on-Trent 21381 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
ironworks : TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY H E.C4 

Phone Tipton 1691 Phone: MANsion House 9971 


BROOKES 
S 6 Brown 4 (iystals 


SINGLE 


4 BROOKES ; : 
HEADSET , f 


with BR eR 9 DEPENDABLE 


BOOM 
MICROPHONE 


for :— 


frequency 
control 


TELEPHONE OPERATORS 
CONFERENCE INTERPRETERS 
BROADCASTING TECHNICIANS 


Designed with fully ad 
justable single earpieces 
and microphone. Leave 
both hands free. Enable 
operators to listen and 
speak, independently 


Earpad and Microphone A 

housings moulded from ll Brookes Crystals are made to exacting standards and 
wey age ae close tolerance: They are available with a variety of bases 
very heavy wear and in a wide range of frequenck There is a Brooke 

(Available with two ear ( rystal to suit your l > . ler se & sceaaire 0 

pieces if desired.) & purpose i€ is have your enqgull now 


“i BEBrown, Od. | GARE Brookes Crystals bed 


j ippliers t poly, Home flice ¢ 


SHAKESPEARE STREET, WATFORD, HERTS. BROOKES 181/32 TRAFALGAR ROAD, LONDON, $.E.10 


Phone: GREenwich 1828 Grams: Xtals Green, London 
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Expert public and musical opinion has suggested that the terms “ High 
Fidelity ~ or “ Hi-Fi” are not always used in the sense in which they 
were originally conceived, namely to describe the very peak of per- 


formance in sound reproduction. 


There would appear to be a need for standards to be established, and 
to be adhered to, by all who would wish to use these terms. In the 
absence of such an agreement at the present time, RCA announce 
that their range of “ High Fidelity ” products will henceforth be styled 
- New Orthophonic High Fidelity” and that this name will be 


used only in respect of audio equipment of pinnacle performance. 


* ORTHOPHONIC (adj.) facsimile sound (music) a faithful reproduction 


of the living performance Ortho correct phonic pertaining to sound) 


Hear RCA Today! 


ve only to hear the “ New 


Orthophonic High Fidelity”’ equip 
ment to realise that RCA have indeed 
achieved the closest approach to con- 
cert hall realism so far Your dealer 
will be pleased to arrange a demon- RCA New Orthophonic High of 
Fidelity Pre- Amplifier and 
Veanwhile 


stration may we send 4 
(inset) the Main Amplifier 


£48 O O Complete 


you a fully descriptive folder. 


RCA PHOTOPHONE LIMITED 


An associate Company of Radio Corporation of America 


LINCOLN WAY, WINDMILL ROAD, SUNBURY-ON-THAMES, MIDDLESEX 
Sunbury-on-Thames 3/0] 
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McMurdo FLYING LEAD VALVEHOLDERS 


[ 


Designed for the new “ S 


pe ial Purpose B7G/F and B9IA/F 
valves which have flexible leads in place of pins; these valve 


holders provide many advantages 


Connec ting tags for both valve leads and circuit wiring 
mum capacitance with PTFE insulation 
ooling by specially designed bulb clamp 
sions as for conventional valveholders 
May be fully screened by adding standard screening cans 


Full me ical protection of valve when assembled 


pth fbhed /fsed 


cull details jue 


THE McMURDO INSTRUMENT co. LTo. ASHTEAD, SURREY 


Telephone ASHTEAD 340! 
FLV I 


SUUATLLLAUVTLLT ETL 


PARTNERS 


P.O. TYPES 
TO YOUR 
SPECIFICATION 


invite you to consul 


them for all your 
Ky, 
high quality eS 


audio equipment 3000 TYPES oF, 
Standard or special Ve 


req uirements “ee COILS and CONTACTS 
up © 80,000‘) and up to 
Our recommendations will include 8c 0's. 600 and HIGH- 
ARMSTRONG SPEED TYPES also 
( + LARO Supplied. DELIVER 
GARRARD 
ODSELL 


ORTOFON a = LARGE 
WHARFEDAL : A STOCKS 
OF 

a new range of REV SWrGrs 


Traditiona! and Contemporary Equipment Consoles THE KEYSWITCH Co 
' een Sav Sena creer ALL POST OFFICE EQUIPMENT 


Come and hear it for yourself at B. K. PARTNERS LTD. Enquiries to Seles Menager 
me as eneiiet Gp. tienes. a 126 KENSAL ROAD, LONDON, W.10 
; : } ‘ t "(ENTRANCE HANOVER $1 Telephone : LAD. 0666, 4640 

Telephone: REG 7363 


A/LABLE 
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PRECISION At Aaeliig 
4 SPEED TRANSCRIPTION UNITS 


Engineered by Swiss Master craftsmen 
for the discerning listener 


With variable speed 
adjustment and introducing the 
NEW UNIQUE groove 


location device 


OTHER MAIN FEATURES 


@ Speed continuously variable from above 78 r.p.m. to below |6 r.p.m. Pre-set adjustable “ click-in " 
positions for 78, 45, 334 and 16 r.p.m. 
These features are invaluable for 
Playing old celebrity discs requiring speeds above 78 r.p.m 
Tuning record pitch to a musical instrument. 
Correcting for mains frequency variations. 


@ Accurately balanced heavy precision made turntable eliminates Wow and Flutter 
@ Unique VERTICAL EDGE-DRIVE PULLEY principle eliminates Rumble 

@ Less than 1%, change in speed ‘or up to 13%, change in Line Voltage 

@ Large resilient 4-pole constant velocity motor. 


@ External adjustment provided for precision diecast arm with plug-in shell. Fitted as standard on models 
GLS50-3, GL50-4 and GL56 with the superb Goldring Variable Reluctance Cartridge No. 500. 


Diamond Styli now available at €3/15/0. P.T. £1/4/6. 
Type GL50-4 Four speed. Price £15/15’/0 Type GL55 Four speed Price £12/12’/0 


110-250 volts, 50 cycle. P.T. £6/2/10 110-250 volts, 50 cycle less pick- PT. £4/18/4 


up and arm 


’ ’ Type GL56 Four Speed Price £16/16/0 

Type GL50-3 Three speed. Price £15 15 0 110-250 volts, 50 cycle with pick- P.T. 6/110 
100-250 volts, 40-60 cycles. P.T. £6/2/10 up arm and cartridge number 500 

The above are not fitted with groove location device. The above have groove location device. 


Sole Concessionaires for Great Britain and the British Commonweal th 


GOLDRING Manufacturing Company (Great Britain) LTD. 


486 488, HIGH ROAD, LEYTONSTONE, LONDON, E.iI. 


LEYtonstone 1252 & 108) 
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ELECTRICAL REVIEW is complementary to Wireless 
World in the rapidly expanding field of elec- 
tronics, providing a comprehensive survey ot the 
progress and needs of each branch of industry 


This weekly journal has for over 80 years been 
Britain’s recognised authority on every aspect of 
the generation, distribution and utilisation of 
electricity 

In addition, ELECTRICAL REVIEW provides that 
frequent analysis of technical developments and 
news from all spheres of industry which is so 
essential to every progressive electrical engineer 
Add ELEcTRICAL REVIEW to your regular reading, 
available from all newsagents or direct from the 
publishers 


Published Fridays ls. 6d 


Annual subscription Home and Overseas £4 10s.0d 
U.S.A. and Canada $14.00 


vee HUAUTAIGAL pay L aM 
Ra yee vane BRITAIN’S ELECTRICAL JOURNAL—FRIDAY Is. 6d 


J OORSET HOUSE, STAMFORD STREET, LONDON,S.E | 


AUTOMATIC COIL 


WINDING MACHINE 
[ype Al/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G 


his machine is the most modern on the market and it 
possesses many exclusive refinements including 
@ Dustproof construction throughout 


@ Provision for winding up to four coils  o 4- 
simultaneously 


@ Micrometer traverse setting “a 


@ Wire Gauge Indicator engraved with 
various wire gauges to which the 
machine can quickly be set 


All steel parts are either cadmium 
or chromium plated 


Instantaneous re-set counter reading 
up to 100,000 Turns 


FREQUENCY METERS SS a eee tone 
24-8" up to 10.000 cycles 
DIFFERENTIAL A.C. CURRENT 
METERS 


COMPARING THE MAGNITUDE 
OF TWO CURRENTS 


send 


fratea 


tury {WM nae Mat 
ige WV 


THE ELECTRICALINSTRUMENT 
CO. (HILLINGTON), LTD. Kolectric [rp 
Boswell Square Industria: Estate, Hillington 


Glasgow, S.W.2. Halfway 1166 and 2194 73 UXBRIDGE ROAD, EALING, LONDON, W.5 
Ealing 8322 
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RADIO HAM SHACK Inc. 


368 GREENWICH ST., NEW YORK, N.Y., U.S.A. CABLES: HAMSHACK, NEWYORK 
SPECIALISTS IN MILITARY & COMMERCIAL ELECTRONICS EQUIPMENT: 
AIRCRAFT — GROUND — MARINE — MOBILE 

LARGEST STOCKISTS IN THE WORLD 


WE 


HP-VHb 


200 K« 


PPN-1 
RAIODB 
RAK 


VALVES 
AND MILITARY TYPES 


Volcage Regulators 


INDUSTRIAL 


rystal Rectifiers 


< 
Gas Switching 
Phototubes 


LOW IMF 
FROM #TOCK 

tubes of all types in stock 
be promptly answered 


SELL 


Hearch/gun 4 
Airborne se 
Aircraft war 
Bearch/blind t 
Radar jammer 


Kadar jammer 


DYNAMOTORS GENERATORS — INVERTERS 


sed with Ty 


VARIOUS 
VARIOUS 
VARIOUS 


TELEPHONE AND TELEGRAPH 


and telegraph 
central rie sv Hi facsimile 


RADIO HAM SHACK is proud of its reputation founded on years of efficient, reliable 


service to our overseas clients. 
Fifty thousand square feet of t 
is your assurance of the very fin 


ting laboratories, reconditioning shops and warehouses 
service and stock. All our equipment and material are 


pretested and checked out with a full money-back or replacement guarantee. Complete 
inspection facilities are available on our premises. 


-EEESES 
—_ 


$2222 2222222229292 
sscreeset 


i 


a 
*¢ 


PEPEPT Ee rrrrrr reer rr erTrre 


au 
yu 
eae 


Titttetite 
SSSSEz 


TEST EQUI 
Power and freq 
Magnet 

A \Linne te 


Standing wave | 


vetler Lest set 


pwr. meter 


al generator 
AD tent eet 


generator 


The EDONSHONE'820° uit 


HAS SUCH EXCELLENT EFFICIENCY VE. 
AND STABILITY IT CAN BE USED 
SUCCESSFULLY IN MANY BADLY SCREENED F + SPECIALLY DESIGNED TO 


Built by Britain's leading manufacturers 
V.HLF communications equipment and 
superb construction and workmanship The 
fully tuned pre-amplifier, separate limiter 
and Foster Seeley discriminator combine t 


ensure the highest perforn ance 


Self-powered, easy to mount and instal, the 
820 adequately meets the needs of the 


enthusiastic and discriminating music lover 


List Price £39 18 (including Purchase Tax) 


Please write for fu lescriptive brochure 


(soi “= 


weg” «STRATION & CO LID BIRMINGHAM 31 


POST OFFICE TYPE 
3,000 and 600 relays 
Dee dae to specification 


Coil and rectifier 
t y pes to 
89-1954 


INSTRUMENTS 


Zin 2hin and 34in 
enclosed ir cases of 
black moulded insula 
' 


ting materia! and pro 


vided with scales 
printed in black on 


natt white enamelled @ Specialists in tropical and Services jungle finish 
metal dials @ GUARANTEED TO FULL A.I.D. & 1.E.M.E. STANDARDS 


PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS 


Manufactur io HM. Gert Depe 


THE WEIR ELECTRICAL INSTRUMENT CO. LTD. L. E. SIMMONDS LTD. 


$s BYRON ROAD, HARROW ™I1O0O0OD x 
BRADFORD-ON-AVON : WILTSHIRE 


Telephone Horrow 2524 0315 
TELEPHONE DETR 
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OF YOUR 


HIGH FIDELITY 
SYSTEM 


*% 25 WATTS UNDISTORTED 
OUTPUT POWER AMPLIFIER REMOTE CONTROL UNIT 


— INFINITE DAMPING FACTOR 26 db. negative feedback and Smooth, highly flexible controls 
an < fre 2-16 OC.p anc aC ec oO ecore aye 
* PLUG-IN PICKUP . pane p.s and facilities for record player, 


of negative tape recorder, microphone and 
COMPENSATORS and positive feedback raises radio tuner inputs @ § types of 
the damping factor of th plug-in compensators available to 
amplifier to infinity, thereby match all known types of pick-up 
PRICE ensuring full control of loud- @ Four switched inputs and a 
speaker speech coil move- — - J ee ee > 
Characreristic 0 Je 

40 «ns ment © Qupurirformer | RTA Aor BUR LP, US. 76 
: rx or EUR 78 @ Continuously 

COMPLETE exacting specification of ampli- variable lift and cut controls for 
ficr @ Amplifier can be bass and treble with clearly marked 
controlled from distances up level positions @ Treble filter 
to 20 ft (6m). Cathode follower control gives three sharp cut-off 


output from remote control frequenci and an unrestricted 
unit minimises cable losses response position 


Provost power ampuricr..... HF25 
Proctor remote contro. unit HF25A 


| 
n of America, | Pye (ireland) Led | Pye Radio & Television (Pry.) Led., Pye Pry. Led., 


nue, New York | Dublin, Eire. Johannesburg, South Africa Melbourne, Australia 


nd, New Zealand Ajax, Canada. uman 629, Buenos Aires. Mexico City 


Zealand) Ltd Pye (Canada) Led., Pye Limited, Pye Limited 
Tuc 


LIMITED CAMBRIDGE ENGLAND 


‘lowardls pertection- 
THE LOWTHER CORNER REPRODUCER TYPE T.P.1 
*PERFORMANCE 


Speech is smooth, forward, and gives the feeling of the presence 
of the artiste. Strings, brass and percussion alike have a 
clairity comparable to a concert hall performance. Music, 
reproduced free of bass resonant devices, cross-over networks, 
or units added to compensate for others found wanting, restores 
the true meaning of the word “‘ timbre.’’ 


The pressure driven exponential bass horn affords complete 
control of cross-over frequency between the two main sections, 
efficiency being maintained. The whole complex horn design 
in conjunction with the remarkable and unique design of the 
P.M.3 drive unit, combines to give towards perfection 
its greatest stride since our 24,000 (which is now 25,000) gaus 
achievement (P.M.4. 


For alternative styling— see new brochure 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND. Tel.: RAVensbourne 5225 


DOM erecrarca EQUIPMENT 


TUNERS 


for BAND III 


COMMERCIAL TELEVISION 


Valradio tuners cover all 13 British Channels. 
and have been specially developed for in 
corporating into new T.V. receivers, or for 
tuning standard receivers to Band III 
Available tor AC sets using 6°3 parallel con 
nected valves, and AC/DC with 733 series 
connected valves. I-F. outputs 9-14 mes; 


NAL AMPS | io 2S "2 £6.0.0 


Price 
IVAC MAY WE EN YOU 


TAILED FOLDER 


INDICATOR a 
LAME HIVAC LIMITED Valbnadic LIMITED 


a STONEFIELD WAY, VICTORIA ROAD 
SOUTH RUISLIP, MIDDLESEX 


Telephone : Ruislip 33664 


New Chape! Rd., High St., Feltham, Middx. Phone: Feltham 424: 


WIRELESS WorRLD 


We are constantly surprised (but justifiably 
proud) at the amazing volume of testimony 
we receive about our High Fidelity range. 
Every day letters arrive from all parts of the 
world, praising the performance of our 
products in no uncertain terms. 


The New W.B.12 
High Fidelity 
Amplifier 

Price £25. 


Stentorian 
When we decided to re-enter the ever- 


growing Hi-Fi market—having originated 
the Concentric Duplex loudspeaker in 1935 

we knew that we should be selling to a 
ery critical public, and that only the best 
would satisfy them. Yet, at the same time, 
we realised that price would be a considera- 
tion with most people. How successful we 
have been in producing true Hi-Fi repro- 
juction at realistic cost can be judged by 
ir daily increasing post-bag. 


Cambric Cone 
@) High Fidelity Units 
The Famous HFI0/ 2 
at £4.19.9 
Others from 47/6 


lo users all over the world, we say 

[hank you”’ : you have proved beyond all 
lispute that the experts who spoke so 
flatteringly of our products when they were 
first launched, were voicing the feelings of 
High Fidelity enthusiasts everywhere. 


Tweeter Units 
Descriptive leaflets sent on request. Ask £4.40. & £12.12.0 
your usual dealer to demonstrate, or 
see and hear all Stentorian products at 
our London office (109 Kingsway, W.C.2), 
any Saturday from 9 a.m. to noon. 


Hi-Fi REPRODUCER CONSOLE 
This very handsome cabinet 
meets a long-felt need t 
accommodates practically any 
make of tape deck or record 
Ready to player, amplifier, pre-amplifies 
| , control unit and radio tuner 

assemble 
} There is also ample tape or 

ts fror 
¢ | record storage space (approx 


ee P 
£5.10.0 125 records). Motor board and 


Reflex front panel are easily cut to take 


various units Self-supporting 
lid Overall measurement 
(approx.) 33° x 20° « 16 

Price £121 
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TELCON CELLULAR POLYTHENE 
Hy INSULATED DOWNLEADS 


This new range of 75 ohm coaxials has been especially designed for 
the reception of Band II (FM sound 87.5 — 100 Mc/s.) and Band III 
Television 174-216 Mc/s 


Attenuation db/1!00 ft ETSM ET7M ET8sM ETIOM 
10 Mc/s 1.1 0.6 
~ a 2.6 BS 

100 y 3.6 2.2 
200 5.3 3.3 


Dimensions (inches) 

Centre Conductor 1/0.022 0.029 7/0.010 
Over Cellular TE.COTHENE 0.093 0.128 0.128 
Over Wire Braid 0.117 0.152 0.152 
Over TELCOVIN sheath 0.202 


please ask for a copy of Publication TV 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, SEIO. TEL: GREENWICH 329) 


BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM 


REDUCE YOUR PRESS TOOL COSTS [ AUTOMATION!!! 


THE HUNTON UNIVERSAL BOLSTER OUTFIT —lmmmNNAGNETIC RELAYS ant 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES TYPES 2000 ond 608 
| eemenidenenel 


Built to specification and to stand the most 
rigid test. 


Bolster Frame with o Punch Holders 
2 adjustable gauges . 4 th detachable 
and insertable stee “ os ve-actio 

Holders « Dies , Strippers take he 


jin. to 34in. bore ] complete range of Prototypes at short notice and reasonable 


nches gin. to 32 


diamecer deliveries on quantities. 


HIGH SPEED, A.C. & TELEGRAPH 
RELAYS IN STOCK 


KEY SWITCHES 


PO. & MUIRHEAD TYPES 


Tropical or Jungle finish 


Equip your press with 

the Hunton Ourfit and use — —— 

inexpensive standardised Punches and 

Dies jin. to Min. diame-cer, obtainable from stock—in jin. sizes ELECTRO MAGNETIC COUNTERS 
when required MAJOR or MINOR TYPES 

Standardised Tools also available at shor tice tor Square, Oblong and 

other shapes, Louvre Forming (up to Sin. long), Corner Notching, Corner Four figures—any resistance—D.C. WKG., 

Radiusin . Angie tron Notchir and Piercing, ete — 


ADaoO< FD OOD 


Get the Outfit now—Buy Punches, Dies and Tools as you need them 


PPD DO OD Yt DPODDO >< 
; 
" S JACK DAVIS (re.avs) LTD. ? 
HUNTON LIMITED (TUDOR PLACE, LONDON, w.i6 
Phoenix Works 114-116, Euston Road, London, N.W.1 § MUSEUM 79 ANGHAM 4°21) 4 


Telephone EUs 1477.8 Telegrams Untonexh, Londor DPODPOOOO OD DGPOaOODOOOOO 
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)( PRECISION MONITOR 


Photograph 


by courtesy of 


FEATURES 


Built to an exacting specification as a precision video 
monitor and designed for either studio or field use. 


Extra bright pictures are produced on a 14-inch (36 cm 
straight gun cathode ray tube specially designed for 
yuality pictures 


Wide frequency response to enable the monitor to be PYE are supplying 200 of 
used for picture quality checks. these Monitors to the B.B.C, 
Will operate on either a composite signal or separate video and 


vachenniainn wnmetientie Other customers include: 


eparate heater and power transformers with dual primary winding , 
2 ‘ : Mimstry of Works 
to cover wide range of a.c. power input voltages 


Design incorporates stabilised B+ supply and a 14 kV regulated The G.P.O 
high voltage system for the cathode ray tube 


Optional use of either a d.c. restorer or a black level clamp by means High Defimtion Films Ltd. 
of internal plug and socket selector switch 


\ t 


Bristol Aeroplane Co 
picture controls are arranged on the front recessed panel 


ine! controls for d.c. operated vertical and horizontal picture U.K. Atomic Energy Authority 


i with easily removable top, bottom and side panels t Associated Broadcasting Co 
maintenance 

Associated Rediffusion Ltd. 

xtractor fan on rear panel ensures stable temperatures during 


riods of operation Granada TV Network Ltd 


+ + + £4 © & FF HF F 


idjustable stand, waterproof hood, and rack mounting 


nt available as accessories Independent Television Authority 


PYE LIMITED CAMBRIDGE ENGLAND 


Pye Pry. Led 
Pye (New Zealand) Ltd., ae 4 : 


Pye Canada Led., Melbourne, Australia. Pye (Ireland) Led., 
Ajax, Canada. Dublin, Eire 
: P p Pye Limited, p Cc { 
Pye Radio & Television (Pry)Ltd., Pye Limited Tucuman 829, ye ger gr of America, 
Johannesburg Metan C Buenes Aires 270, Park Avenue 
r 2 ity. 
Africa Argentina New York 
Cabies : Pyetelecom, Cambridge. Telephone : 


Auckland C.l., New Zealand. 


Teversham 313i 


of 


é , 
‘ ae PAS 4%; 
J 


rn! ; iJ 


BVI magnetic recording tape 


GIVES ALL FOR THAT LITTLE EXTRA 


cratches impa TAPE for 
g all halts and all faults from 
t prevent lefeats on re 


in be , t's based on 


hort 


»>much more 


F. A. HUGHES & CO. LTD 


DEVONSHIRE HOUSE PICCADILLY LONDON WI 


Telephone: Maytlair 8867 


METERS 


: LARGE AND VARIED 
Transformers STOCKS AVAILABLE 
FOR IMMEDIATE 
Tranustormers DELIVERY 


Transtormers 


EXAMPLES OF TYPES AVAILABLE IN 2iin. 
FLUSH PATTERN MOVING COIL INSTRU- 
MENTS (as illustrated) 


0 UALITY-RELIABILITY AMPERES D.C. 0-!, 2, 3, 5, 10, 15, 20, 25 


30, 50 
ee MILLIAMPS. 0-!, !-0-I, 0- , 15, 20 
For the Mullard Amplifier. 15, 30, 50, 100, 250, 500 


4 


For the Osram 912 Amplifier. MICROAMPS. 0-25, 0-50, 100, 200, 250 
P ; 
For the Williamson Amplifier. 400, 500, 750, 50-0-50, 100-0-100, 250-0-250 
. 5 1)-0-500 

C.R. Tube Isolation Transformers. amps. RF, 0-1. 3. 5. 10. 15. 25. 30 
Instrument Transformers, VOLTS D.C. 0-1. 5. 10. 15. 25, 50. 100 
and all popular types. 250, 500, 750, 1,000, 1,500, 2,500 
VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250 


FROM 500. 750. 1.000 


y meters with WN 
7E RANGES to any spe 
N, THERMO & ELEC 


Ellison Transformers i Man eis he Oe? PO ner eae 
LIMITED ANDERS ELECTRONICS LTD. 


62, BRIDGE ST. NORTHAMPTON 91, sated ety SeaENe, N.W.1. 
elephone ton 


ANDO , : nN MPONENT DEALER Suppliers to Govt. Depts., B.B.C., Tech. Colleges. 


Leading Manufacturers & Research Laboratories 
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/ 
INDEPENDENT SIDEBAND ~agg 
RECEIVER Type GFR552 


... developed to British Post Office 
specification, and used on their 
international circuits 


Ihe Independent Sideband Receiver type GFR §§2 is 
designed for operation on long-distance, point-to- 
point, short-wave radio links forming part of the inter- 
national trunk network. On independent sideband 
working, the GFR §§2 provides facilities for the reception 
of two single sideband signals, each 6 kc/s wide, one 
above and one below the frequency of a reduced-level 
pilot carrier. Each sideband will accommodate either 
two 3 kc/s wide telephony channels, or several voice 
frequency telegraph channels. The GFR 552 may also 
be used for reception of single sideband or double 
sideband transmission. In the case of the second 
application this receiver offers two advantages: firstly, the 
absence of non-linear distortion which occurs in normal 
d.s.b. receivers when signals are subjected to selective 
fading conditions; and, secondly, the ability to select 
upper or lower sideband for demodulation, dependent 
upon which is freer from adjacent channel interference 

Ihe circuit and chassis layout of the GFR §§2 closely 
follow that of the Mullard Receiver GFR 551, which was 
manufactured for the British Post Office to their design 

Special features of the GFR §§2 include a high order of 
oscillator stability and freedom from cross-modulation 
through which cross-talk between channels or inter- 
modulation between wanted and unwanted signals 
might occur. A brief technical summary is given below. 
More detailed information supplied on request 


FREQUENCY RANGE—4-30 Mc/s. 
NOISE FACTOR—berter than 7 dB over the band 
SIGNAL TO NOISE RATIO—25 dB for 4 microvolts peak sideband 
nput over the band 
SELECTIVITY— The response is flat within 24 dB for sideband 
frequencies between 100 c/s and 6000 c/s. At 10 ki ’ t 
v frequency the response is —60 dB relative to th 
A.F.C The a.f ystem operates effectivel) 1 
i el of —26 dB relative to 1 microvolt (which « 
tk sideband level of 1 microvolt and a signal to 


fy iB 
NON-LINEAR DISTORTION— 7 hird order intermodulati ducts 
hich mht result in cross talk between sidebands do not exceed 
/B relative to the sideband levels 
OUTPUT — Variable up to+ 14 dB relative to rmW into 600 ohm 


Mullar 


SPECIALISED ELECTRONIC EQUIPMENT 


MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LOWDOWN, W.C.2 
Mi4b6 
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WEYRAD 


COMPONENTS FOR RADIO AND TELEVISION. 
COILS, COIL PACKS & I.F. TRANSFORMERS. 


INDIVIDUAL IRON-CORED COILS—TYPE “H”’ 


Aerial. H.F. transformer and oscillator coils providing continuous coverage from 12 to 2,000 metres in seven bands 


High efficiency with small physical size Igin. high x gin. diameter. Single hole fixing. Circuit connections to four colour 


coded tags. A basic circuit diagram is supplied with each coil. PRICE 39 each. 
THREE-WAVE COIL PACKS—"B”’ SERIES 

Miniature 3-band packs cor pletely assembied with 3-position switch, trin ng and paddir g cor densers. Available in 
four standard versions ; g alternative wave-ranges and tuning capacities ize 3gin. long, 24in. wide, I gin deep 


Type B.5-3€5pF tur v 
B.6 483 pF 
B.7-365pf 
B.8-483 pF 

Designed for use wit! ns operated valves particularly triode-hexode types. Circuit diagram supplied with each 

pack, PRICE 358 plus 139 purchase tax 

1.F. TRANSFORMERS—TYPE P4LJ & P4 LK 


Miniature |.F. Transformers for 465 Kes operation. Wound on one piece moulded formers with adjustable iron cores 


), 190-550 and 800-2,000 metres 


37, 33-100 and 190-550 metres 


accessible fron top and bottom of can Close tolerance silvered-mica condensers Circuit connections made to 4 legs 
at base of transformer (P4 LJ) or to 3 legs and flying lead for top-cap grid (P4/LK). Size lin. square x 2tin. high. Fixing 
feet mounted on car PRICE 76 each 


SEND 3d. FOR ILLUSTRATED FOLDER OF RADIO COMPONENTS 


WEYMOUTH RADIO MFG. CO., LTD., 
CRESCENT STREET, WEYMOUTH, DORSET. 


—-— 


ee | CABINETS! 
ASK ARTHURS FIRST  Siisinais 


T r Types 
-BUREAU’ Type ‘8’ 
Valves and C.R.T.s in great variety reteeata + >. steaaraae 
AVO METERS IN STOCK A... ... aS 
Avo Model 7 £19 10 O b3ir : n. maximum depth 
Avo Model 8 423 10 0 c LIA. MINKRUM Cepen. is most attrac 
COSSOR Oscilloscope Mode! 1035 £120 0 0 ae ahead antennae mmo, 
COSSOR Oscilloscope Model 1052 £104 0 0 iperbly hed in two-tone 
ADVANCE AND TAYLOR Meters always in STOCK vainut veneer, highly polished 
LEAK TI 10 Amplifier and Point One ; a § WALNUT MODEL OF 

Pre Amplif er Cor plete 428 7 O THE ABOVE 18 ALSO AVAILABLE 
LEAK F.M. Unit with ¢ t in Power 


Supply 433 15 O { Send for our current monthly bulletin of Replacement 
Radio R h. 
JASON F.M. Unit with Power Pack 497 «0 : ‘ adio Radiogram chassis, Tape Re ording equipment, etc. 


e and Console 


hich 


Trade Cnly Supplied 


V.E.S. WHOLESALE SERVICES Ltd. 
Dept. (W.W.), 11, Gunnersbury Lane Acton, W.3 Tel.: ACOrn 5027 


HAPMAN F.M. @I | 421 0 0 


MANUALS 
ALVE 10 LOUDSPEAKER», RADIO, 


TELEVIEION, RECORDERS PARKER'S SHEET METAL FOLDING 


AND RECORD PLAYERS OF = 
LEADING MAKES MACHINES 
Heavy Vice Models er 
subject f g te ‘ 
M 


pr “s 


Meta! Hack-Sawing 


PROPS ARTHUR GRAY. LTO. yy 


GRAY HOUSE, 150-152 CHARING OROSS ROAD, LONDON, W.0.2 : » M 
TEMpic Bar 58334 and 4765 Cables: TELEGRAY LONDON > me WHEATCROFT WORKS WELLINGTON 
—————————————— A. B. PARKER suger, sarcey, vous, re.) vai, 420 


w 


1956 


Great Britain’s Valve Mail Order Hous: 


X7iM 
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I6 


i « erctal T 
i B.V A. Equivalents 
he ¢ Price List. W 


SALE 


shop soiled 


METERS | 


DEMOBBED 
VALVES 
MANUAL 


as 
eo; 


o@irvirvs 


2 


alentea t 
tean Ser ¢ and (r 


sO Pwae 


w 
De 
a 


Guu’ 


hmmm 74.6) HIGH ST HARLESOER 


VALVES 


| 
CRT ‘ 


TELETRON BAND Ill 
CONVERTER COIL SET 
for use with TRE and super 
Band I ree Uses 


19 


het ers 
’ 22 


diagram 
each set 


15 = post FREI 


Carcut wiring 


" ' , 
ahenmen witl 


ee 
one 


age 


=> 
.e 


DIODE 
t amd pre rating 


mplete with 


—_ 


10/- Barcain 


Tit 

extending 

BAR 
i 


ROD ANTENNAS 


king and 


—— 


Valuable 
Precision 


1 
AIN 


26 


ae Res 


with Keys 


and 


a 
i 


= 


instrument. 
Exceptional 
Purchase. 
Do not 
miss it 
.001-1in. 
MICROMETER 


—— 


CONWSeSSCSanVSe@on™nFSoooa-a 


18 


@rses 


319 
n., 96/9: 1 square, 24/3. Post 
All prices are with keys 


— 4 <n TO 20D 
Mo Pu MrP@F ons 
eee 


@;,o; 


CONVERTER 
NOW READY 


i Oe 


COMMERCIAL TV 


FOR MIDLANDS 


iit CONVERTER 


simple of all conver 


~\) BAND 


The most 


sions with station selection by 


Designed to 
Band | 


receivers for new com 


switch control 


simplify conversion of 


TV 


mercial 


ac 
programmes without 
nternal alteration. Just connect 
switch on 
and select programme. Finished 
Complete 7 10. 


Post 26 


converter externally, 


in silver grey 


GILSON TRANSFORMERS 


NEWEST ACOS 


Hi-G HEADS 


holes 


4” of 
‘ 
At 
id of 
‘7 


od ; 
4) 


HGP.39 Std. or L.P. for G.P.20 arn ' 

HGP.45 Sed uP Keys 
RCBO 10d 

HGP.55 13 
Bi arm 


r « Garrard ‘ 
r for Garra RCTS 


Std. or L.P. plug-in heads for 


“Q-MAX" CHASSIS CUTTERS 
STILL the easiest and 


square 


Quickest way of cutting 


in SHEET METAL 


ort) 


small 
medium on 
large 19 


Patent No. 619178 


GP.59 Turnover Pick-up cartridge 


IN STOCK 


(See 


details) 


ARMSTRONG FC.46 6 vaive 


catalogue for 


8 watts 


MULLARD 5-10 AMPLIFIER 
wo82s 
er 696A BK 
sformer 696B 6K 
ed load Output WO710/8K 


é 
an 
OSRAM 912 AMPLIFIER 


er WO74'1B 
ner WO71I0 
5 A 


43 «0 
ain 
ci is 


ke Hy 


radiogram chassi 
ARMSTRONG FM. Tuner 
CHAPMAN F.M. Tuner 
LOWTHER F.M. Tuner 
SOUND SALES F.M. Tuner 
LEAK F.M. Tuner 
ACOUSTICAL F.M. Tuner 
RCA, ROGERS, SOUND 


LEAK and QUAD amplifiers eight 


4 Gas. Dep 


MODEL 
G.D.0O.—IA 
Grip DIP 

OSCILLATOR 


san idealinstrument 


‘Q@-MAxX 


for the determina 


tion of tuned circuit 
resonant 
tuning 

without 
of 


Jetermination of 


frequency 
transmitters 
applicatior 
the 


power for 


mutua and 

nductances and 

fixed 

apacitances 

300 Mc's 
Complete. (Or 

nthly payments of 185 


and 


to 
PRICE 
and |2 mo 


anges 


HI-STAB 
RESISTORS 
Full range 


WELWYN €& 
LAB 
Close toler 
stock 


HIRE 
PURCHASE 
AVAILABLE 

OVER 
£10. 


of 


ance in 


BERRY: 


25, HIGH HOLBORN, LONDON, W.C.! 


Tel. : HOLborn 623! 


HAVE YOU HAD OUR 
ENLARGED AND FULLY 
ILLUSTRATED 
CATALOGUE? 6 


Post 
« Free 


TYPE + 105 


UGHTWeiGHT 


This typical Venner VENNER 

Silver-zinc cell with a 

capacity of 1.5 ampere | accumutarorn 
hours weighs only 1} | 
ounces. | New Maiden Surrey 


only 


I 


VENNER ACCUMULATORS whoa 


e VENNER 
f 


244] 


Be ” VERNER 


Kingston By-Pass, 


VATS 


ACCUMULATORS 


can offer such 


e small measurements 
@ high rates of discharge 
@ high power to weight ratio 


@ constancy of output 


make Slver-Zinc 
ACCUMULATORS 


IN GT. BRITAIN 


New Malden, Surrey 
witches ver-Z A j ator Aircraft 
Ele and Electro-Mecha 


world 
impo 
musk 
rine 
film 


CELL "i ve 


Ser 


EXCEL SOUND SERVICES LTD., (Dept. 
Garfield Avenue, Bradford, 8, Yorkshire Tel; 45027 


Please PRINT your name and address 


W.D.T.) 


— AERIAL FITTINGS!!— 


ESPECIALLY DESIGNED FOR CONSTRUCTING 


BAND | and BAND Iii TELEVISION AERIALS 


COVERING ALSO THE CONSTRUCTION OF 
F.M. and other S.W. aerials. 


All fittings are tully guaranteed, being die-cast 
from high quality aluminium alloys 


Send 9d. in stamps for our illustrated catalogue of 
fittings, chimney & wall lashings, alloy tubing etc 
ee 


FRINGEVISION LTD. 


MARLBOROUGH, WILTS. Phone 605 


KAYE’S for RELAYS 


B.P.0. 3000 and 600 type to your specification 


PN gt 
Contact Bianks 
Supplied to order 


Key ee 
and Telephone 
Equ'pment 3 
wor) 
KAYE ELECTRICAL MANUFACTURING CO. 
Havelock Works, Havelock Place, Harrow. Middlesex. 
HARrow 1432 


Ne Net Not Not Not Not Not Not Not Net Not Net Nn ot Not Not Nn 


oils up to 100,000 ohms. Tropical Baked 


r Vacuum In > omponent 
supplied 


parts andor ¢ separately 


Prototype relays made, if required 


Please may we have your enquiries NOW 


WIRELESS WorLp 


“What we need for this job is a B.F.O. 


Who makes them?” 


“Fursehill, of course—they ve 4 


four to choose from!” 


aE FrEeS 
* 200B 90 - 20.000 e/s 


15 5 O00 


a) O00) 


al 7. 408 c/s 
po is mains or battery drive 
, , 20 O00 « 
rt with incremental dial MO « 


111 2 watts output 
No one else offers this range of B.F.O.'s 


Write for illustrated leaflet G to Dept. W.W.4 


Sur GC tell. thhorindieritns Sj Vd 


Clarendon Road, 


Watford, Ilerts. Telephone Gadebrook 4686 


sn 


i TRANSFORMERS 


Catalogues 


available request 
a 


<|JODEN 


WODEN TRANSFORMER CO. LTD 
o> hroaded Trans MOXLEY ROAD - BILSTON - STAFFS 


B TOWN 419 


SM W2i50 
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Ly - QGP L O52 CORNER HORN 


THE REPRODUCER FOR | YOUR | HIGH FIDELITY SYSTEM 


Designed primarily to house the exceptional Goodmans Axiom 102 loud 
speaker, the Junior Corner Horn provides a standard of performance far 
superior to that suggested by its modest price Horn loading ensures excel 
lent bass response down to approximately 35 c.p.s., whilst virtually perfect 
treble diffusion gives that illusion of perspective so necessary for the realistic 
reproduction of orchestral music 


The general standard construction and finish is of a very high order, finest 
quality selected veneers beir used The standard finish is African Walnut 
but any finish may be supplied to order with very little delay Especially 
attractive finishes include Natural Figured Oak and Sapele Mahogany. Louvred 
side panels are available as an optional extra, and whilst they do not contribute 
to performance, they do enhance the appearance of the cabinet considerably 


Demonstrations may be had at a number of Specialist Dealers in London or 
at our Greenwich Showr ‘ 


PRICES: Cabinet, less speaker and side panels, €18/17/6 (carriage extra) 
(Special finishes plus 5 per cent.) Louvred side panels £3 per pair. Goodmans 
Axiom 102, £1078 inc Wharfedale Super 8 AL £6/5/11 inci 


liustrated literature f{ t free on request Trade enquiries invited 


ROGERS DEVELOPMENTS ctectronics) LTD 


RODEVCO HOUSE - 1!16 BLACKHEATH ROAD - GREENWICH, S.E.10 - Telephone TiDeway 1723 


POLYTHENE 


INSULATORS, END CAPS, PLUGS, ETC TRANSFORMERS 


for COILS LARGE OR SMALL QUANTITIES : 


[CHOKES 40€ ENoumries wetcomen : 
Af AERIALS SPECIALISTS IN 


Standard Articles or Special Mouldings FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP 


CLOCK AND INSTRUMENT COILS, ETC 


AMPLEX APPLIANCES (KENT) LTD. ¥ACUUM IMPREGNATION TO APPROVED STANDARD 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT ELECTRO-WINDS LTD. 


(RAVensbourne 5531) . CONTRACTORS TO G.PO.. M.OS., L.E.B., ETC : 
ANTEX LTD. 3 TOWER HILL. LONDON, E.C3 ; 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY : 


NGSTONE 226! 


SPECIALISTS IN R.F. COILS 


418 BRIGHTON ROAD, SOUTH CROYDON, 
SURREY Tel. CROydon 5149 


PROTOTYPE, DEVELOPMENT & BULK WAVE-WINDING 
OF HIGH “Q” COILS, COIL PACKS, ETC. 


Components and information concerning most published circuits in 
n stamps for WIRELESS WORLD PRACTICAL WIRELESS RADIO CONSTRUCTOR 


practical draw ngs Cir ts and Drawings 74d. on request) 


of F.M. Tuner, Band Ill Converter, 5 and 6 valve 
S'het, Battery S'het T.R.F. and various Miniature 4 BAND il 
circuits, Switching circuit, Price Lists, etc — ane ER wVER RTER 


WIRELESS WorLD 


E.H.T. Deflector Coils 


Line Transformers 


TV. Coils TV. Turret Tuners 


All enquiries to: 


VERTORS now 
ng ‘neal available Gillone Electric 


ROCKSTONE WORKS, ROSEMARY LANE, 


BLACKWATER, NR. CAMBERLEY, SURREY. 
TELEPHONE CAMBERLEY 2360 


SPECTONE 


9-10 
MULLARD 
AMPLIFIER 


markable development will meet 2 Ree cen See 
f deli ty requirements at an extremely low pr 
Meticulous inspection at each stage ensures that the Specton 
Mullard 5-10 Amplifier fully meets Mullard specification 


Two Sepure 


One fo 10 ner, microphone, etc., and one for pickup The 
pickup input ia two switch positions for equalisation—L.P. and 
ndard. Plug-in equalisers are available to suit various pickups 


CONTROLS Casitas the ee and equalisation selection switch, volun eble and bass controls are provided. The treble 
conti hemes variable from + 10db to 1Odb ar id the hens + tidb to Sdb 


MAXIMUM OUTPUT POWER OUTPUT for pre-amplifier 


15 watts 300 voits at 12 milli-amps. 6.3 voles at 2 amps 


ho apart & NOISE OUTPUT IMPEDANCE FREQUENCY RESPONSE 
red to 10 wa 1S ohms 0.5db 10 c/s to 20,000 c/s 


Price £18.18.0. Pickup Equaliser Plug 12/6. Send for leaflet. 


SPECTO LTD. Vale Ad Windsor 
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SMITH’S FOR 
TEGHNICAL BOOKS 


Books on! 
tice and maint 
beginner 
circuit dk 
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Wireless World 


UNTIL quite recently, long-distance communica- 
tion was not considered possible on frequenc.es 
higher than about 30Mc/s. It was thought that, 
on these higher frequencies, the so-called “ space- 
wave” would constitute the only useful part of the 
emitted radiation, and that attainable ranges would 
be limited to a distance only slightly beyond the 
horizon. But now it has been found possible, by 
making use of the phenomenon of “ scattering,” to 
extend the range of transmiss.on, in both the v.h.f. 
and u.h.f. bands, to distances far beyond the 
horizon; in fact, to establish reliable communicat.on 
systems over ranges of 200 to 1,200 miles. 

There are two distinct systems of scatter trans- 
mission, both of which have been discussed in our 
pages. To recapitulate, the first makes use of a 
scattering region existing in the lower part of the 
ionospheric E layer. By the use of highly 
directional transmitting and receiving aerials, each 
trained upon a selected area of the scattering region, 
a usable signal is produced up to distances of 1,200 
miles. This communication system is most effec- 
tive on frequencies in the lower v.h.f. range (of 
the order of 50Mc/s). The advantage of this 
system is that it is largely independent of the iono- 
spheric vagaries which afflict h.f. communications; 
no frequency changing is necessary and it is not 
affected by ionospheric disturbances. Its main 
disadvantages are that it is essentially a narrow- 
band system, and so will not carry high-quality 
telephony or television signals. All the same, it is 
easy to see that the method has many possibilities. 
t could provide many new channels for telegraphy 
and perhaps for speech-quality telephony, thus 
supplementing the overcrowded channels in the h.f. 
bands. Given the necessary international co-opera- 
tion, chains of v.h.f. scatter stations could, by 
spanning the oceans in island-to-island hops, link 
together the main land masses of the world. 

The second system depends on scattering from a 
region which exists in the lower atmosphere by 
virtue of air turbulences which are always present 
there, and which constitute the scattering centres. 
Again, highly directional transmitting and receiving 
aerials must be aimed at a common scattering area, 
but in this case, as the area is at a lower level, the 
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maximum range attainable is shorter, being of the 
order of 200 miles. Here the usable frequencies 
are in the u.h.f. band, from 500 Mc/s upwards 
Successful American experiments have been carr.ed 
out on about 900 Mc/s. According to reports, the 
method has been used in the U.S.A. for the trans 
mission of 12 speech-frequency channels and for 
television. Indeed, the width of the band covered 
is the great advantage. The most obvious use for 
u.h.f. scatter is for the international exchange of 
te!evision programmes; by its use, many costly cable 
circuits and chains of closely spaced relay stations 
could be eliminated. For example, it should just 
be possible to transmit television signals directly 
between Paris and London without any inter 
mediate relaying. Eventually, a world-wide 
exchange of television programmes should become 
at least technically possible. It would seem over 
optimist.c, thou zh, to su zgest at present that Europe 
and the United States could be linked for television 
exchanges, at least by the direct westerly route. 

In America, where much work has already been 
done on scatter propagation, it has been forecast 
that the new techniques will fill a gap in providing 
reliable communication at distances between, very 
roughly, 100 miles and 1,000 miles. The lower 
limit is too long for normal v.h.f. or u.h.f. line-of 
sight propagation, while the upper is considered too 
short for reliable h.f. working via the ionosphere 
“ Reliable” is here the operative word; the scatter 
system has yet to prove itself over extended tests 
in different parts of the world. It may well prove 
to be more reliable than ionospheric h.f. trans 
mission for working over notoriously difficult signal 
paths 

An objection sometimes put forward on economic 
grounds is that the aerials needed for the scatter 
system are costly and that transmitting powers are 
high. Against this, it may be urged that tran: 
mitters and aerials are inherently cheaper than those 
for Lf. stations, which have, in the past, succeeded 
in paying their way—indeed, they are still in use 
for special purposes. The scatter system has been 
described as inelegant, but there is little doubt it 
will eventually be developed into an important 
supplement to existing Communications resources 
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DISTORTION IN 


Electrostatic Loudspeakers 


CONDITIONS NECESSARY 


A, PER holding undisputed ipremacy for a 


quarter of a ntury tl oving coil principle of 
drive for loudspeakers must now meet growing com 
petition f1 tl t tatic principle, which | 

been shown to be capal { intrinsically better per 


rmance trom the point 


. { view of non-linearity 
Basic Formula listortion 
. RR ent article 

() C\ AN have reviewed the theor 
: l etical basi ind given 
ome pointer to the 
( ; practical requirements for 

; . he realization of low di 

: Od : tortion level The 
cA : material present d wa 
luminous and to those 

| 2’ AV reade1 who remember 
dd d - the Vogt loudspeaker’ of 
aoe * the late ’20s may not hav 
med to include any 
new feature. Like the t designs it operated on 
the push-pull system with a _ polarizing voltage 
ipplied through a resistance to a thin diaphragm sup 
ported midway between perforated metal plates, to 


which the 
in push-pull 

his form of const tion gave a marked im 
provement over the ngle fixed plate electrostati 
loudspeaker, but non-linearity due to the increased 
force as the diaphragn I 


ignal was applied “differentially” (i. 


approached either of the tw 
fixed plates was acknowledged and to some extent 
compensated by adjustment of the elasticity and dia 
meter of the di if hras 
his non-linearity 
on the diaphragm, whicl 


forc 
zero in the mid 


irises because the acting 


ilways 


position, increases when the diaphragm is displaced 
exceptin one particular set of circumstances, which 
we shall discuss late: e displacement need not 
— 7 > sl y a 
A A 


P 4 \ A\ 
I 0 
rd 
(1) Conduct liaphrag nid position, directly connected 


FOR 


LINEAR OPERATION 


be due to the applied signal voltage and can be 
mechanical. It is, in fact, convenient at this stage 
to forget the effect of the signal and to concentrate 
only on the stability of the diaphragm under the 
nfluence of the polarizing voltage alone, for if there 
is a non-linear for already in action the signal 
in only add to it 

Some useful t electrostatic formule are given 
in the accompanying panel, and if we apply them 
to the four diagrams we should be able to see why 
me electrostatic loudspeakers distort and others 
do not Ihe formula assume the use of ration 
lized MKS units and that total permittivity of 
trodes, A= area of electrodes, 


the space between ele 


be mt 
2 Q2| 
| C2 
v V 
j (2) 
Vv | 
z 
nA‘ «AV xAV 
I QO 
(d x d x d x 
»wAV2dx xAV 
Q, 
d x d-+x 


(2) Conducting diaphragm, directly connected and displaced 
from mid positior 


C=capacitance, Q=charge, V=voltage and F 
The thickness of the central diaphragm has 
1 so that the existence of conducti- 
vity between the two surfaces can be shown by 

wizontal shading 

Diagram (1 diaphragm exactly 
centred between the fixed plates with a polarizing 
voltage V, which will be the same on both sides. 
since the diaphragm is a conductor. The capacit 
ice on both sides is the same, so the charges will 
o be equal. While the diaphragm remains cen- 
tral it will experience no resultant force. 
In diagram (2) the diaphragm has been displaced 


rorce 


en exaggerate 


represents a 


, distance x. Both faces are still at the same poten- 
tial, but the capacitances on each side are eanequal 
ind there must be a redistribution of charge. There 
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(3) Conducting diaphragm, displaced and fed through a 
high resistance (constant total charge) 


a resultant force on the diaphragm which does 
not vary linearly with the displacement x. 

So far we have assumed that the conducting dia- 
phragm is directly connected to the polarizing source 
and that current can flow to make up the change of 
Q necessary to satisfy the equation Q=CV when \ 
is kept constant and C is changed. Under these con- 
ditions (Q,+Q.,) will never be less than 2Q. 

If a resistance is inserted between the source and 
the diaphragm it will not affect the conditions (2) 
it the ume constant it forms with C, and C, is 
short compared with a half-cycle of the applied 
signal; this condition is satisfied by the values which 
were used for safety resistances in the early electro- 

tatic loudspeakers. 

When the series resistance gives a time constant 
long compared with a half period of the lowest audio 
frequency the charge on the diaphragm cannot 
change appreciably from its average value (Q,/+Q 

2Q, so when displaced the potential of the dia- 

phragm must fall to a new value V’, diagram (3) 
Sut, and this is the important point, the charges 
on each side of the diaphragm will still be dissimilar; 
and, although we are now working under “ constant 
total charge” conditions there is still a force due to 
the polarizing voltage when the diaphragm is dis- 
placed. This force is linear with displacement, but is 
not due to the signal and is, therefore, a distortion. 

W. T. Cocking has shown’ that all unwanted 
forces will disappear only when the two faces of the 
diaphragm are insulated from one another. Under 
these conditions, with no possibility of migration of 

harge as the result of the changes of capacitance 

ind with separate high resistors feeding each side 

of the diaphragm, it will be the potentials V, and V 
will accommodate themselves to satisfy Q 
With voltage varying directly with electrode 
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spacing we now have exact compensation and there 
will be no force due to the polarizing voltage, irre- 
spective of the position of the diaphragm, (4). 

Having disposed of the forces both linear and 
non-linear arising from the presence of the charge 
itself, the force due to the establishment of an 
additional signal field between the two outer fixed 
plates may be considered separately and unhindered 
This is simply the product of the charge and the 
field strength due to the signal and is independent 
of the position of the charge in the field. 

The object of this note has been to point out 
that a series resistance will not by itself linearize 
the electrostatic loudspeaker; the diaphragm must 
be an insulator so that the migration of the charge 
between faces is prevented—at least for the dura- 
tion of a half-cycle of the lowest frequency to be 
reproduced. If the surfaces of the diaphragm are 
sprayed to make them conducting, the polarizing 
voltage must be fed through separate high resistances 
to each side. A simpler practical approach would seem 
to be to leave the diaphragm uncoated and rely on 
the surface resistivity being high, but not as high as 
the bulk resistivity of the material. 

When the electro-mechanical driving force has 
been linearized there still remain a number of prob- 
lems for the designer, but they are far less onerous 
than those associated with the moving-coil drive 
The light mass of the electrostatic diaphragm implies 
much less internally circulating energy in the form 
of momentum. The load is predominantly that due 
to the acoustic radiation resistance and the mechani- 
cal reactive component is negligible. Good transient 
response should therefore be easier to achieve, and 
because the diaphragm is being driven over the 
whole of its surface, variations due to “ break-up” 
of the vibrating surface—a feature inseparable from 
coil-driven cone diaphragms at high frequencies 
are negligible. 

The only remaining problems are how to ensure 
adequate air loading at very low frequencies and how 
best to match the capacitive electrical impedance to 
the amplifier. 


ou 
2«A 2A 


(4) Insulating diaphragm, displaced, with conducting 
surfaces separately fed through high resistances 
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SOME forty manufacturers of high-quality 
reproducing equipment will be demonstrating their 
products at an “Audio Fair” to be held at the 
Washington Hotel, Curzon Street, London, W.1, on 
April 13th, 14th and 15th. Though there will be 
exhibition stands on the ground floor of the hotel, 
the emphasis of the show will be on demonstra- 
tions, to be given rooms on the upper floor: 
under conditions clo imulating those obtaining 
in the home Phe w is being organized by a six 
man committee comprising members of audio manu 


fudio Fair 


sound 


facturing firm 

Admission will be | vitation card, 
free from radio deal r, in case of 
from London Audio i Ef 
London, W.1. Opening 


obtainabk 
difficulty 
Stratton Street 
11.0 a.m. to 9.0 p.m 
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the I.T.A icl | t n on January 3lst 
Belling-I lot tral t l heduled to b 
ating from Wint lest transmi 
from G9AE! I n n i du to start 

Februar ondition hav 
aerial at Lich 
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R.T.E.B. Widens 
FOUNDED in 1942 for the purpose of 
half-yearly examinations for the 
and television § servicing ertificates, the Radio 
Trades Examination Board has now been granted 
incorporation by the ird of Trade. The holding 
of examinations has so far been its main activity 
but the Board of Trade licence to dispense with 
the word “ Limited” has been granted on the specific 
objects of 


S¢ ope 


holding 
awarding of radio 


a) the promotion of a 
and efficiency in the t 
sons employed or otherwise 
mechanics, technicians 
and allied trades, and 


hold and conduct from time to 
tuume either alone or through or in conjunction 
with any appropriate body, such trade tests and 
examinations as to the Association may be deemed 
necessary or expedient to test or determine the 
skill and efficiency of 


The Board comprises repre: 
Industry Council, the Radio & Television Retailers’ 
Association, the Scottish Radio Retailers’ Associa 
tion and the British Institution of Radio Engineers 
from whose offices at 9, Bedford Square, 
W.C.1, the Board operat 
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and work of per 
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ind trade 
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hnique 
radio 
smen in the radix 


(b) to organize, 


uch persons in such work 


entatives of the Radio 


London, 


56 


and 


New Ss 


Personal 


Notes 


Organizational, 


Industrial and 


Crystal Palace Tests 


IT is anticipated that within a few days of the 
publication of this issue, tests will start from the 
new B.B.C. London transmitter at Crystal Palace 
The permanent — sideband transmitter, sup- 
plied by Marconi’s, is already installed but a tem- 
porary 250-foot mast pes aerial have been erected 
a8 modifications have had to be made to the perma- 
nent mast to accommodate the I.T.A. aerial. 


Vews in Morse 


ONE of the many sides of the work of the Central 
Office of Information is the daily transmission of 
news and comment on current affairs to British 
Information Centres overseas. Ex« ept for the service 
to North America, for which an R.T.T. (printing 
radio telegraph) link employing frequency-shift key- 
ing ( 200 « is now used, the bulletins are sent 
in mor Hellschreiber method 

the latest schedule of morse trans 
missions, the speed of which from 22 to 28 
words per minut 


Varic 


Times (G.M.T Call a. 


Monday 0200-0430) , c 
Tues. to Sun. 0300-0530/ , 2'Q2 
Middle East Monday 0200-0430 ) 
a“ GIQ29 | 
Tues. to Sun. 0300-05305 | S'Q2 9.380 
aribbear Mon. and Fri. 1145-1315) 
Tues. to Thurs. 1215-1315 
Mon. to Fri 1700-1830 


GIB364 16.190 


GiB33 13.910 


Mon. and Fr 2015-2130) 
Mon S$ 2130 231514 
Mon : 2339-0230) 

0030-0230 § 


GIN3I 11.645 


GIS27 


0900-0930 GCB39 | | 
1915-21 5 
1715-221 

1615 71 


GAY27 


World’s Technical Press 


EACH month our 
publishes some 


sister journal Wireless Engineer 
300 abstracts from and references 
to articles appearing in the world’s technical press. 
In the preparation of these abstracts by the Radio 
Research Organization of the Department of 
Scientific and Industrial Research nearly 200 
journals are regularly scanned 

Che index to the 3,800 abstracts and references 
published 1955 will be included with the March 
issue of Wireless Engineer published on March Sth 

An index f > years 1946-53 has recently been 
published by American Institute of Radio 
Engineers, from whom copies are available, price 
$2.35. There is a special price of $1.75 for colleges 
ind public libraries outside the United States 
WIRELESS Wor-p, 
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NEW YEAR HONOURS 


Air Commodore W. E. G. Mann, C.B.E., M.LE.E., 
R.A.F. (ret.), who is appointed a Companion of the 
Order of the Bath (C.B.), has been director-general of 

iv.gat.onal services (civil aviation) in the Ministry of 

ransport and Civil Aviation for the past six years 

ring the war he was chief signals officer, R.A.F 
Middle East, and has held several administrative tele 
communications posts since joining the Ministry in 1945 


W. J. Richards, C.B.E., who is also appointed a C.B., 
has been director of the Radar Research Establishment, 
Malvern, since the amalgamation in 1953 of the Tele- 
communications Research Establishment, of which he 
was chief superintendent, and the Radar Research and 
Development Establishment. He joined the Royal Air 
raft Establishment. at Farnborough, in 1925 and during 
the war was deputy director of scientific research 
armament) at the Ministry of Aircraft Production. 


Brigadier R. Gambier-Parry, C.M.G., director of com 
munications in the Foreign Office, is promoted to a 
Knight Commander of the Order of Saint Michael and 
Saint George K.C.M.G ). 


Captain C. F. Booth, O.B.E., M.1.E.E., 
been promoted to Commander of the 
itish Empire (C.B.E.), succeeded A. H. Mumford as 
1 assistant engineer-in- 
it the Post Office two 
igo. He joined the 
Branch laboratories fh 
Post Office at Dollis 
n 1923 and ultimately 
ame staff engineer-in 
He is particularly 
known in the inter 
national field of radio 
because of his participation 
in international conferences 
He is a member of the 
technical sub-committee of 
the Television Advisory 
Committee and is chairman 
of the committee set up to 
advise the P.M.G. on Band 
III transmitter aerial siting 


C. W. Oatley, M.A., M.Sc., last year’s chairman of 
the I.E.E. radio section, becomes an O.B.E. Since 1945 
he been a Fellow of Trinity College Cambridge, 
ind lecturer in the engineering department of Cam 
bridge University. For twelve years prior to the war 

i member of the’ staff of the Physics Depart 
ment of King’s College, London, and during the war 
was for time in charge of basic work at the 
Radar Research and Development Establishment. 


J. D. S. Rawlinson, B.Sc.(Eng.), M.1.E.E., who also 

n an O.B.E., has been superintendent of 

entific personnel in the Royal Naval Scientific Ser 

the Admiralty since 1947. He is also chairman 

lection board for scientific and experimental 
entrants to the Scientific Civil Service 


who has 
Order of the 


ne Wa 


some 


Among those appointed Members of the Order of 
the British Empire (M.B.E.) are A. Bowen, B.T-H 
engineering department, Rugby, R. G. 
senior experimental officer at the Ministry of 


Hodges, 
Supply’s Radar Research Establishment, G. E. Randall, 
radio officer in S.S. Scottish Hawk (Siemens Brothers), 
and D. C. Rogers, A.M.1.E.E., section head at Standard 
Telephones and Cables works at Ilminster, Somerset 


Mr Bowen 


member of th: 


who joined B.T-H. in 1922, was a 
team formed in 1939 to develop radar 
and has since been continually associated 
with the design of military radar gear. Mr. Rogers 
S.T.C. in 1939 and since the war has been at 

where he is concerned with the development 


lue 
Vaives 


equipment 


f 


Wrrecess Worip, Fesruary 1956 


D. F. W. Archer, radio operator (supervisor), R.A.F 
Cheadle, Staffs, and R. A. Lenton, wireless operator 
in the Falkland Islands Dependencies Survey, are 
among the recipients of the British Empire Medal 


PERSONALITIES 


J. R. Brinkley, M.Brit.I.R.E., who is well known to 
Wireless World readers for his contributions on fre 
quency allocations, especially with relation to mobile 
radio, has been appo.nted managing director of «ye 
Telecommunications, Limited, and an executive director 
of Pye, Limited, which he joined in 1948. He received 
his early training in the G.P.O. Line and Radio Depart 
ment and in 1942 transferred to the Home Office where 
he was concerned with the development of the radio 
systems for the police and fire services. Mr. Brinkley 
is a member of the P.M.G.’s mobile radio committee as 
a representative of the Mobile Radio Users’ Association, 
of which he is technical adviser 

H. K. Milward, B.Sc., A.M.I.E.E., who contributed 
the articles on an introduction to transistor electronics in 
the February and March issues last year, has retired from 
the Army and joined Pye Telecommunications, Major 
Milward, who took his degree at the Military College 
of Science in 1949, is joint author with Major Hallows 
of “Introduction to Valves,” published from this office 
in 1953. From 1939 to 1942 he was staff officer (radar 
and instructor at the Army Radar School, at Watchet 
Since then he has held a number of administrative and 
technical posts in Royal Signals, including that of tech 
nical staft officer, School of Signals, Catterick 

Brigadier L. de M. Thuillier was recently appointed 
director of telecommunications, War Office, and will 
hold the temporary rank of major-general For the 
past 18 months he has been chief signal officer 
Northern Command, having previously held a similar 
post at the British headquarters in Egypt. He was 
commissioned in the Royal Signals in 1926 at the age 
of 21 

Professor J. R. Whitehead, B.Sc., A.M.1.E.E., who, 
from 1939 to 1951 was on the staff of the Tele 
communications Research Establishment of the M.o.S 
and has since then been associate professor of physics 
in McGill University, Montreal, has been appointed 
head of the new research laboratories of R.C.A. Victor, 
in Montreal 

R. H. Hammans, the new president of the R.S.G.B 
recently became chief engineer of Granada TV Net 
work, one of the I.T.A. programme contractor He 
was for a few years on the staff of the International 
Marine Radio Company before joining the B.B.« i 
1935, where for nine years he was head of the tele 
vision unit in the planning and installation department 
On January 27th he will deliver his presidential 
address to the Society on single side-band transmission 
which he employs at his station G21IG 

H. T. Sayer, who has been for some years engineers 
in-charge of Marconi’s aeronautical radio servicing 
establishment, at Croydon, has retired after more than 
forty years’ service with the company During the 
last war he was an instructor at the Admiralty Signal 
Establishment, and before the nationalization of the 
airlines he was chief instructor at the Marconi radio 
school at Croydon He is succeeded as engineer-in 


charge at Croydon by W. L. Munday. 
J. N. M. Legate, B.Sc., A.M.LE.E., has been 


appointed assistant chief engineer in the industrial 
ontrol department of Metropolitan-Vickers Electrical 
Company, which he joined as a college apprentice in 
1931 Since 1947 he !.as specialized in electron 
ontrol 

D. H. Murdoch, who was recently appointed head 
of the telecommunications section of the Oversea Press 
Services Division of the Central Office of Information, 
was for ten years assistant superintendent on the staff 
of the Inspector of Wireless Telegraphy at the G P.O 
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Stereophonic Reproduction of recorded music is now 
vided at the New Gallery, Regent Street, which has 
ly | i religious and cultural centre 
reco are reproduced at 

and n Tuesday 


Antipodean Television.—<According to a stateme 
AUTHORS he Australian Minister of National Developme 
, } veive ompan.es preparing tO make tcic 
Fhomason, st : ts in tl omm tn oy associated with American 
' th two with organization 
with a Dutch parent 
arconi’s announce that, in addition to pro 
transmitting and aerial equipment for the 
ernment television stations in the Common 
‘ , v t ney ave received orders through thei 
'D oer . — ie f an a tes—Amalgamated Wirele Austral 
; yt [ for two commercial télevision 
station ydney and Melbourr 
Low-power 


n re 


4 
i 


Reeves, 


Equ'pment.—Th of the Practical 
ets which are being issued by the QRP 
y describe the low-power transmitter and receiver 

ntioned last month, took first prize in the 
t for portable equipment 


official journal of the American Radi 
vt 


n 


J. Kason, w 


gu e.ebrated its 40th anniversary in 
When it was launched in 1915 the A.R.R.I 
eighteen months old and its membershit 
50,000, was about 600. The anni 
ludes a copy of the first numb 


or the start of transmissions from th 
station a Te'evision Aer.al Conven- 
zed in Manchester by Belling & Le« 
t-gradua elect: f n by G. I tephens, chief engineer 
G. Wicker, as on “ ) . pany, and this will be followed by a d 
III aerials Technically interested 
to Belling & Lee, at Enfield, for 
mvention which will be held at 2.15 
y at Belle Vue, Manchester 
Lectures on Band III Aerials are also being arranged 
: re ta by Antiference Three are announced for February: Ist 
, : por a 3.30) at Midland Hotel, Manchester; 2nd (4.0), Adelphi 
ovent: é f ; : al Radio neonl Hotel, Liverpool, and 23rd (3.30), Bull and Royal Hotel 
Model Society Preston 


Electronics and Productivity the title given to an 

OBIT | ARY exhibitior n onference to be held in the Kelvin Hall 

Glasgow, fro ruary 6th to 9th Over fifty firms 

vane oe J. Toone i t tor « are exhibiting and a number of research organization: 
mecko mited | ! 1 the } 


Silicones 4 public exhibition covering the history 
production and industrial applications of silicones is t 
be held at the Tea Centre, Lower Regent Street 
London, S.W.1, from February 7th to 18th Enutled 
IN BRIEF “ Silicones for industry,” it is being staged by Midland 
Of the 14,21 } Broadcast Receiving Licences in Silicones, - ind will be open each week-day 
force in the U1 d Kin mm at the end of November: from 10 a.m. until 6 p.m 
261,699 were el mn and 288,187 for car radio Instrument Centre.—Having taken over the whole of 
receivers 101 ncrease in television licence the building at 20, Queen Anne Street, London, W.1, 
was 183,43 the Scientific Instrument Manufacturers’ Association is 
Retail Sales of tek ion i n November were devoting an entire floor to setting up a permanent 
2,000 (26 per « th: record month of exhibition will be allocated by ballot to 
October, when 28 esold. The BREM.A, members of the Association for lim:ted periods so that 
survey also show! , ound receiver sales of the exhil constantly change. It opens on 
30 per cent (95,000 con h 123.000) and in radio 
grams of 33 per cent (24,000 compared with 36,000 


New “ Eurovision” Centre he European Br BUSINESS NOTES 
casting Union, whicl ng other things is responsi 
for the planning and d tion of international televis B & K Laboratories, Limited, of 59/61, Union Street, 
relays, decided [ = transfer the internati Londor S.E.1 ussociates of Rocke International, 
television din f itre from Lille to Brusse of the sam address, announce that, in addition 
Che new ce whict I built for the I handling lerable number of foreign m« 
by the Belgia sation roa ting Corporation, \ instrun hey are now stocking equipm« 
taken into ry hi 1as Sey é factured by a imber of British manufa 


ture! 
| 

provided, w faci handling tv multaneou formerly of il, Limited, 

transmi engines 


engineering and 18 oms have been the expat he company’s a 
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Seismic Instruments, Limited, has been formed 
vintly by Pye, Limited, of Cambridge, and Electro- 
lechnical Labs. Inc., of Houston, Texas, for the manu- 
facture in this country of American instruments for use 
1 prospecting for oil and other minerals. Production 
* instruments, some of which are electronic, will 
indertaken at the works of W.G. Pye & Company. 


lhe General Electric Research Laboratory, of 
chenectady, has appointed Dr. George J. Szasz as its 
first scientific representative abroad and he will occupy 
in office in Crown House, Aldwych, London, W.C.2. 


New facilities for research on the materials and pro- 
esses used in the manufacture of cathode-ray tubes 
have been provided by the General Electric Company at 
the Research Laboratories, Wembley. 

Arrangements have been made by Jones & Stevens, 
Limited, of Long Lane, Littlemore, Oxford, to manu- 
facture fractional horse-power motors of continental 


design. Weighing 80zs, and measuring approximately 
, 


3in by 2in, the motors have an output of 1/70th h.p. 


Ihe main vision and sound transmitters, monitoring 
juipment and aerial system for the permanent tele- 

n station on Pontop Pike, Co. Durham, recently 
into service by the B.B.C., were supplied by 
The 5-kW vision transmitter has an e.r.p. 


dbrougnt 
Marconi’s. 
of 12kW 

Ihe total number of ships of all classes for which 
Decca Radar has been ordered now exceeds 4,500, 
perated by more than 1,000 shipowners and authorities 
iroughout the world. One of the latest ships to be 
quipped with the Type 45 is the new Empress of 
Britain. The latest order for the Decca 212 (intro- 
juced last February for smaller craft) is for two vessels 
operating a ferry service across the Tyne between 
North and South Shields. 

Orders for Cossor’s 10-cm airfield control radar, 
Mark VI, now exceed £1M. Five are already at work 
ncluding three overseas. 

lo mark the silver jubilee of the establishment of the 

alk Farm factory of Ultra Electric, the employees 


made a presentation to their managing director, E. E. 
Rosen 


NEW ADDRESSES 


rhe head office of the Telegraph Construction and 
Maintenance Company and its associate company, Sub- 
marine Cables Limited, has been transferred from Old 
Broad Street, London, E.C.2, to Mercury House, Theo- 

ilds Road, W.C.1 (Tel.: Holborn 8711). The London 
iles offices of Telcon (previously in Norfolk House, 
St. James’s Square) and the recently acquired Magnetic 
ind Electrical Alloys (previously in Baker Street) are 
ilso in Mercury House, 

Cable and Wireless are now installed in their new 
iffices at Mercury House, 110-124, Theobalds Road, 
London, W.C.1 (Tel.: Chancery 4433). 

A. M. Lock and Company, northern agents for a 
1umber of manufacturers of electronic and nucleonic 
equipment, have opened offices at 79, Union Street, 
Oldham, for their sales and accounts division. The 
and service department now occupy the whole 
of the premises in Crompton Street, Chadderton, and 
irrangements are being made for a sales and service 
lepartment in Birmingham. 

Che telegraphic address of Winston Electronics, Ltd., 
of Shepperton, Middlesex, has changed from “ Control, 
Shepperton,” to “Winston Shepperton.” 

Land, Speight and Company and its associates Elesco 
Electronics Limited, have moved from Robertson 
Glasgow, C.2, to 2 Fitzroy Place, Sauchichall 
Glasgow, C.3. The telephone number is 
Central 1082 

lhe headquarters of the Electrical Industries Benevo- 
lent Association are now at 10, Buckingham Palace 
Gardens, London, S.W.1.' (Tel.: Sloane 9811.) 


WOrK 


Street 
Street, 
nchanged 
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OVERSEAS TRADE 


Radio Exports sct up a new record in November 
when, according to figures issued by the Radio Industry 
Council, over £3.1M worth of equipment was sold 
overseas. This was £100,000 more than the previous 
highest figure reached in October. The value of broad 
cast receivers exported during November (£456,000 
was the highest monthly figure since January 1952 

Cyprus.—Equipment for a comprehensive radio 
telephone network for the police on the island has been 
provided by A.T. & E. (Bridgnorth) Limited. The 
installation includes 10-watt single-channel transmitters 
at fifty police stations and a number of 50-watt a.m 
headquarters stations. Patrol cars are also being 
equipped. 

Ecuador.—A million dollar order for a multi-channel 
radio telephone/telegraph system linking a number of the 
more important cities and towns in Ecuador has been 
placed with Marconi’s. The system, which will pro 
vide carrier-telephone, voice-frequency telegraph and 
teleprinter services, will form the backbone of a com 
munications network which will eventually cover the 
entire country. The carrier-telephone equipment 1: 
being provided by the Automatic Telephone and Elec 
tric Company and the voice-frequency telegraph equip 
ment by the Telephone Manufacturing Company. 

Sweden.—Svenska Radiobyran, Kungsgatan 10, 
Gothenburg, wish to get in touch with U.K. manu 
facturers of television receivers with a view to securing 
an agency for the whole of Sweden or, if that is not 
possible, for the middle and western areas. Sweden 
has adopted the 625-line system and a service is 
planned to begin this summer 

Belgium.—The third International Technical and 
Industrial Exhibition, to be held at Charleroi from 
September 15th to 30th, will again include a section 
devoted to electro-technical engineering and electronics 
Last year the United Kingdom provided the second 
largest overseas contingent at the exhibition 


NEW mobile 
extending tower, 
introduced by the 
B.B.C. for radio 
links in television 
outside broad- 
casts, enables the 
transmitting or re 
ceiving paraboloid 
to be raised to 
a height of 60ft 
The aerial can be 
rotated continu 
ously through 360° 
in azimuth, and a 
remote control 
system is used to 
align it on the dis 
tant end of the 
radio link with an 
accuracy of with- 
in 4°. When in 
transit the tower 
is carried in a 
horizontal position 
on the vehicle and 
is raised by a sys- 
tem of hydraulic 
rams. 
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Transmitter- 
Described Earlier 


described, the transmitter is complete in itself, while 
the receiver part, in fact a convertor, may be used 
with any receiver that can be tuned to 3.6 Mc/s or 
thereabout Alternatively, by modifying the tuning 
range of scillator, and of the 1.f. amplifier stage 
of the vertor, it could be used with almost any 
short-wave receiver 
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By G. P. ANDERSON* 


and the 12AT7 is therefore 

for all the higher frequency posi- 

in the transmitter and convertor, and 
6AMO6 for the intermediate trequency 
fier at 3.6 Mc/s. Provision is made 
tronitoring the transmissions in 4a 

ar manner to that used in the low- 
juency apparatus, and whilst primarily 
intended for morse (or “‘ c.w.’’) operation, 
ie transmitter may be used for telephony. 


fransmitter: The three-valve crystal- 
controlled transmitter, the circuit of which 
is shown in Fig. 1, utilizes a regenerative 
oscillator circuit, whereby a crystal of 
nominal frequency in the 8-Mc/s region is 
made to oscillate on its third overtone, 
€., approximately three times its funda- 
mental frequency. This function is per- 
formed by one-half of the first 12AT7, the 
cond triode being used as a frequency 
doubler, to 48 Mc/s; the second 12AT7 is 
as a push-pull frequency tripler, the Complete 145 Mc)s transmitter-receiver. The upper unit comprises the 
utput at 144Mc/s being amplified by transmitter-convertor described in this issue; the lower unit consists of 
he last valve, operating as a push-pull the receiver-contro! unit described in an earlier issue (see text). 
neutralized amplifier 
The external field at 48 Mc/s is very low, and of the components shown enables this to be achieved 
hould not cause any interference with television together with easy access for wiring and adjustment 
reception In some parts of the country, and In the interests of freedom from frequency drift, care 
especially in fringe areas, where trouble may be should be taken to insulate the crystal from heat as 
feared, a simple modification to the second stage will ‘= 48 possible, and it will be seen that a small asbestos 
enable it to be used as a push-pull frequency doubler, screen has been fitted between V, and the crystal 
he second part of V, then being tuned as a frequency (X in the top view of the transmitter) for this purpose 
to 72 Mc/s The modifications to the circuit A slight rearrangement of the layout to increase the 
hown in Fig. 2, and an additional trimmer distance between these items would be of help 
will be required. It is this slight extra com- The tuned circuit L, L, C, is extremely sensitive 
plication that prompted the writer to decide on to the proximity of external earthed objects, and a 
148-144 Mc/s as the frequency train. small shield is fitted under the chassis to reduce the 


effect of placing the unit on metal surfaces. The 
All interstage couplings are capacitive, simplifying 


idjustment of the transmitter; the value of 4.7 pF 12 Mele 144 Mels 
for ( and C,, may seem rather low, but any 
increase results in a severe drop in drive to V;, 
purpose of C, may not be immediately apparent, 
it balances the anode-earth Capacitance across 
f the second triode of V,, thus equalizing the 
) the two sides of V, and its correct adjustment 
appreciably greater output. C, m Fi. 2 
a similar purpose for L,. Neutralization of 
is carried out by means of C,, and Cy, and is 
scribed in a later paragraph; the stability of this 
ge is assisted by the form of construction, coupling 
etween L, and L, being minimized by placing L, 
yw the chassis and L, above it, as may be seen 
ograph The early stages are pretuned, 
only control that requires adjustment during 
and then only when setting up the station 
inging aerials, is the tuning of V, anode circuit, 

und this is brought out as a panel control. 
Che layout is relatively unimportant, provided Fig. 2. Modification to the circuit associated with V., to 
gths are kept to a minimum, and the positions avoid a 48-Mc,s signal, and possible interference with 

radi . G2Q% television in certain areas 


> 


coils are all self-supporting, and the method of 
tapping found most convenient is shown in Fig. 3. 
Inductors L, and L, may be wound in one operation, 
the junction being tapped as suggested, and the 
degree of coupling adjusted by changing the angular 
position of L, relative to L, 

Several ex-Service crystals in the 8-Mc/s region 
have been tried in this transnaitter, and satisfactory 
control on the third overtone has been obtained in 
each case, although with varying degrees of ease of 
adjustment. Thus, although a ‘* surplus ”’ crystal of 
suitable frequency may be used, it would be beneficial 
to obtain one specifically designed for overtone 
operation. Operation on the overtone of a standard 
crystal will not produce the exact multiple of its 
fundamental frequency, but the difference will be of 
the order of a few kilocycles only at 145 Mc/s 

The adjustment of the transmitter is quite straight- 
forward, but will be greatly simplified by the use 
of a grid-dip oscillator such as the one recently 
described in journal*, using such an instru 
ment it is possible to set up the transmitter almost 
completely before applying the h.t. voltage It is 
suggested that the circuits L,C,, L,C,, and L,C, 
should be tuned to their appropriate frequencies 
as shown in Fig. 1, by means of the g.d.o., with 
all valves in place but with no h.t. applied to the 
transmitter; heater voltages may also be disconnected 
Supplies should then be connected to the first 
triode of V,, h.t. current to the oscillator being 
measured by a mulliammeter in series with R, 
With a crystal of suitable frequency in position, (¢ 
may be varied, when changes in the anode current 
should be apparent, the current being lowest when 
the valve is oscillating. ‘The coupling between L 
and L, should be reduced, by bending L, away 
from L,, until a dip in the anode current occurs at 
only one point during the rotation of C,. In the 
prototype this is when L, lies almost 
at right angles to L The object of this adjust- 
ment is to permit sufficient feedback to sustain 
oscillation to occur only through the resonance 
of the crystal; if there is too much coupling between 
L, and L, feedback will take place through the 
parallel capacitance of the crystal, its holder and 
wiring, which conditions the 
oscillate at a frequency independent of 


this 


ac hieved 


associated under 


valve will 


~ he 
= ie 


Fig 3. Details of the 


> coils in the trans- 


/ mitter, showing the 


me*hod of 
tapping. 


centre- 


Top view of v.h.f. unit, showing 
layout of the components 


the crystal. A final check of the stability of the 
oscillator may now be made by listening to it on a 
receiver in the 24-Mc/s range, or if more convenient, 
to a harmonic thereof. 

Power may now be applied to the second half of 
V,, and to V,, and L,C, and L,C,, tuned, with 
C, set at approximately mid capacity. A small 
low-wattage cycle-lamp bulb connected across a 
couple of turns of wire serves as a useful indicator 
when loosely inserted into each of the coils in turn, 
but care should be taken to avoid lamps with coiled- 
coil form of construction, as the inductance appears 
to prevent sufficient current flowing (with the low 
powers concerned here) to produce a light. An 
alternative and more sensitive, detector consists 
of the grid-dip oscillator, which, when coupled 
to a tuned circuit carrying r.f. power, will show 
an increase in grid current when tuned to the same 
frequency. The indication, it should be mentioned, 
is very sharply tuned, compared with the dip asso- 
ciated with the usual application of the g.d.o. In 
making the initial tune-up, however, the more 
usual method of tuning for maximum grid current 
in the following stage may be found advantageous 

Having adjusted the circuits associated with V,, 
so that a signal at 144 Mc/s is being applied to 
the grids of V,, the latter stage should be neutral- 
ized, and any of the popular methods may be used 
The writer found the simplest to consist of coupling 
the small lamp into L, just sufficiently to obtain 
illumination, then setting C,, and C,, to a mini- 
mum, and varying C,,. This produces a dimming 
of the lamp at resonance, but by slowly increasing 
C,, and C,, by equal amounts, and checking by 
rotating C,,, a pomt will be reached where no 
effect is visible on the lamp when C,, is rotated. 
The neutralizing capacitances needed are about 
4pF. It may be advisable to retune C,, for maxi- 
mum power in the lamp occasionally during this 
process. 

H.T. may now be connected to the last stage, 
and L,C,, tuned. Sufficient power should now be 
available across L, to light a 6V 0.3A torch bulb, 
and retuning all stages in turn may now be easily 
carried out. At this stage, too, it is convenient to 
finally set C,, and this may be done by trying various 
settings of C,, and retuning C,, until maximum 
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TABLE I 


current drawn by various stages, and under 
various conditions. 


H.T. 


loaded by aerial 


Note These currents are measured in the h.t. + feed to 
each valve; cathode currents are higher due to the presence 
of grid current under driven conditions. 


lransmitter total, including modulator 
12AT7 in V,:81 mA 
12AU7 in V, : 85 mA, 

Conve 34 mA. 

60 mA. 


rtor 


72mA. with 
stage in use), 


Convertor and receiver output 


he above were measured with 250 volts h.t. 


power output is achieved; the setting is fairly critical. 
A similar adjustment must be made to C,, if the 
circuit of Fig. 2 is used. 

A significant increase in output may be obtained 
at the cost of greater h.t. consumption, by sub- 
tituting a 12AU7 (ECC82) for V, The only 
alterations necessary, apart from retuning C,, 
and (¢ will be a slight reduction in the values 
of ¢ and C,,, due to the lower inter-electrode 


capacitances of the 12AU7. 
Ihe currents drawn by the various stages on a 


250 volt h.t. supply are shown in Table | 


Keying of the transmitter is carried out in the 
cathode circuit of V,, the key thus being at earth 
potential, and although the signal is quite ‘* clean ”’ 
with the filtering provided by R,; and Cy, an a.f. 
choke of about 5H. inductance may be substituted 
for R,, and an additional 0.25-«F capacitor fitted 
across the key jack to completely remove all trace 
of key clicks. It may be necessary to mount these 
components on the key itself owing to space limita- 
tions inside the transmitter. Modulation of the 
unit may be achieved by the usual methods, and 
by a modification to the wiring it can be taken from 
the original receiver-control unit. The h.t. lead 
from the top of RFC, should be disconnected, and 
taken to tag 1 on the plug, and a 20-H 30-m/A 
choke connected between tags 1 and 3, as shown 
dotted in Fig. 1. Reference to the circuit diagrams 
accompanying the earlier article’ will show that 
this produces plate modulation of the power ampli- 
fier stage in the same manner as the screens of 
the low frequency p.a. were modulated. The 
difficulty is to find a physically small enough choke 
to fit into the miniature apparatus, and if telephony 
operation is desired, a slight increase in chassis 
size may be necessary. 


The Convertor: Three 12AT7 valves are used 
in the r.f. amplifier, local oscillator and mixer 
stages, and one 6AM6 as an if. pre-amplifier. 
The latter serves to isolate the frequency changer 
from the effect of any variations in the load con- 
nected to the convertor, in the form of the accom- 
panying main receiver; it provides also some useful 
gain. The circuit is shown in Fig. 4. 

The first stage comprises the two triodes of one 


FEY JACK 


View unerneath the v.h.f. unit, showing the positions of the principal components 


WorLp, Fesruary 1956 


12AT7 connected as an earthed-cathode earthed- The following i.f. amplifier, V,, is quite standard. 
grid, or cascode, amplifier, the neutralization of The local oscillator is perhaps novel in its use 
the earthed-cathode section being achieved by C,, of the series-tuned colpitts, or ‘‘ Clapp,” oscillator, 
L., which is non ¢ cal, but trial adjustments which is often found in transmitter circuits, and 
may be made to I by varying the spacing between which is used here at a much higher frequency than 
the turns, in order to improve the signal-to-nois« is customary. One half of V, is operated as the 
ratio under working conditions The mixer stage, oscillator, the circuit constants being selected to 
V,, uses one half of a 12AT7 with the grid circuit enable it to tune over the range 28-08 to 28:48 Mc/s, 
self resonant (i.e. the inductance of L,, is tuned while the other triode is a frequency quintupler, 
by the input capacitance of V, to 145 Mc/s), and _ with its output at 140.4 to 142-4 Mc/s. This oscilla- 
the oscillator volta injected into the grid in tor has proved to be extremely stable over long 
parallel with the signal, through C,,. The mixer periods, and the output from the multiplier, damped 
is operated with low h.t. voltage, as this was found as it is by using a fairly high value for C4, is suffici- 
to give the best signal-noise ratio in this stage ently constant to produce efficient conversion over 
The plate circuit is tuned to the intermediate fr the 144- to 146-Mc/s range 

quency, in this cas 6 Me by adjusting the core The frequency of the oscillator was chosen in the 
of L,. against the fixed ¢ the other half of V 28-Mc’s amateur band to simplify the setting up and 


is used as the monitor, and will be dealt with later calibration procedure, since most amateurs have 


—@ \F output 
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Fig. 4, Circuit diagram of the convertor section. The right-hand half of V, is used as a monitor during transmission. The 
local oscillator is at the extreme right, the left-hand triode of V; being the frequency quintupler. 


LIST OF PARTS: CONVERTOR 
Capacitors: Coils: 
Co; 8 pF trimmer (Philips concentric I 3 turns, No. 18 En., jin diam., interwound 
- with Le. 
3 turns, No. 18 En., }in diam., sin long 
4 turns, No. 18 En., 4in diam., fin long 
1000 pF ceramic (TCC CTH 310 mounted very close to Li, 
47 pF silver mica , 55 turns, No. 32 En., (See note below 
10 pF trimmer (Oxley “ Minitrimmer ’ 10 turns, No. 32 En., wound on earthy end of 
100 pF s.m Lis 
10 pF ceramic ' 4 turns, No. 18 En., din diam., 4in long 
133 pF (100 33 pF s.m 8 turns, No. 16 En., jin long, wound on former 
0.1 uF 250V wke see note below), and Distrene varnished 
8 uF electrolytic, 250V wkg - 5 turns, No. 22 En., }in. diam 
220 pF s.m Note: Lye, Lig, Ly, and Ly; are wound on 0.3in 
150 pF s.m former—Neosid coil former Type 5000/6E, iron dust core 
50 pF trimmer (Eddystone or Oxley Drg 500, top plate Drg 5001, and John Dale screening can 
DTV2 
Ris 56k02 4 watt 
Reo 170 kQ } Sundries: 
R 100 kQ 4 RFC, as RFC,,,,, 
Roe, 26,08 56kQ 4 ,, RFC, 1.25 mH Choke (Eddystone 1010 
Roa» 25 2202 4 Ves 597 12AT7 (ECC8I1 
100 Q Rog, of 22k 3 V; 6AM6 (EF91 
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access to a receiver covering this band. Having 
obtained oscillations in the band, by adjustmertts to 
L,, and Cy, Cs, should be set to maximum value, 
and Cy, adjusted so that the oscillator is on 28.08 
Mc/s. The frequency obtained with C,, set to its 
minimum should now be found, and if it is higher 
than the desired 28.48 Mc/s, the core of L,, should 
be withdrawn a turn or so, C,, reset to its maximum 
and the oscillator retuned to 28.08 Mc/s by increas- 
ing Cy. A further check should now be made of 
the range covered by C,,, and further adjustments 
made to L,, and C,, until slightly more than the 
desired frequency range is covered. (It is of course 
apparent that if less than 400 kc/s is covered by C,,, 
the reverse of the above procedure should be 
fc sllowed, ) 

The grid-dip oscillator is particularly useful in 
adjusting the tuned circuits in the convertor to their 
correct frequencies, and this should be done with 
each stage in turn, with no h.t. on the receiver, but 
with the valves inserted. If it is found that any 
circuit will not tune to its appropriate frequency 
i.e. 145 Mc/s for L,, L,. and L,,, and 141.4 Mc/s 
for L,,) the coils should be adjusted, remembering 
that squeezing the turns together will increase the 
inductance and hence lower the frequency, and 
vice versa. Final tuning should be carried out on a 
145-Mc/s signal, which may conveniently be that 
of the g.d.o. placed near the receiver. All the signal 
frequency circuits, apart from the input, are pre- 
tuned at the centre of the band, the small trimmers 
being fitted under the chassis. 

Some tendency to instability at the signal fre- 
quency was observed in the mixer stage, but the 
addition of the 10-pF condenser, C,,, directly 
across anode and cathode of this stage completely 
cured the trouble. 

In order to take full advantage of the facilities 
provided on the original receiver-control unit, a 
slight modification to the latter is necessary. Referring 
to the circuit shown in Fig. 2, page 595 of the 
December 1953 issue of Wireless World, an additional 
connection should be made from the h.t. line to the 
r.f. stages, i.e. the top end of R,, to pin 7 of the 
socket 1. This enables the h.t. to the convertor 
to be controlled by the net-receive-send switch. 
It will also be seen that with the switch in the net 
position, h.t. is applied to the crystal oscillator stage 
of the transmitter, via pin 2 of the plug; this provides 
a useful check on the operation of the crystal oscil- 
lator, and also of the calibration of the convertor. 

A screened lead should be run also between the 
aerial socket and tag 8 of socket 1 on the original 
receiver, to provide for the connection of the con- 
vertor output to the receiver. 

The monitoring facility referred to earlier is 
provided by the second half of V,, which is connected 
as a non-oscillating leaky-grid detector, h.t. being 
applied when the apparatus is in the “ transmit ”’ 
condition. The grid circuit is tuned by the valve 
capacitance across L,,, which may be resonated to 
145 Mc/s with the aid of the grid-dip oscillator. There 
is sufficient stray field present for no other connection 
to be necessary to obtain a good signal for monitoring 
c.w. keying and telephony, and the audio output is 
taken via C,, and tag 4 on the inter-unit connections 
to the send-receive switching on the control unit, 
and hence to the headphones during transmission. 

Construction: The complete transmitter-con- 
vertor is built on a chassis measuring 7jin x 4jin x 
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ltin deep. In view of the frequencies concerned, 
this should be copper, and of a fairly heavy gauge in 
order to assist in the dissipation of the considerable 
amount of heat developed in the seven valves. The 
layout can be seen from the photographs, and V, 
is mounted horizontally on a small sub-chassis, 
details of which are shown in Fig. 5. The neutralizing 
condensers C,, and C,, are mounted on the wings, 
the concentric trimmers lending themselves to this 
form of construction very well. The complete 
amplifier stage may be made up on this sub-chassis 
and then fitted to the main chassis as a unit, suitable 
holes having been drilled therein to pass the heater, 
h.t. and grid-drive connections. The front panel of 
the unit, measuring 8in x 4in., may be made of tin 
plate, the top and bottom edges being folded over 
for half an inch to provide stiffening and a means of 
securing the box that may be made to complete 
the unit. However, owing to the heat generated, the 
writer is in favour of obtaining the maximum amount 
of ventilation, and has constructed a skeleton box, 
consisting of the ribs only, in order to protect the 
components mechanically, leaving the space above 
the chassis open to the air. 

Aerial connections to both receiver input and 
transmitter output are brought out to sockets on the 
Distrene blocks on the front panel, L, being mounted 
directly on its block, and arranged to lie between the 
two halves of L,. No aerial change-over switching 
has been incorporated, as, using such low power, 
no losses can be countenanced. Thus in operation, 
to change from receive to transmit, in addition to 
moving the control switch to the appropriate position, 
it is necessary to transfer the aerial leads from one 
pair of sockets to the other. 

The tag numbers for the power connections shown 
in Figs. 1 and 4 apply when this apparatus is used 
with the receiver-control unit of the earlier article, 
but no difficulty should be encountered in _ re- 
arranging the connections to suit local conditions. 

Operation: Using such low power in compact 
apparatus, one of the chief difficulties is tuning the 
final amplifier anode circuit when the transmitter is 


Yeoin HOLE FOR Cy, 


'/e OIA. HOLE FOR Cig 


4/4 DIA. HOLE 
For V 


Ye oa HOLE FOR Cys 


CLEARANCE HOLES 
OR SUPPLIES 


Fig 5. 


Details of the sub-chassis for the amplifier 
stage, Vs. 


Cys and Cy, mounted on insulating material. 
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connected to an acrial 
tune for minimum 


It is of course possible to 
plate current, by inserting a 
milliammeter in series with RFC,, or a second method 
uses a simple crystal diode detector and meter 
placed sufficiently near to the feeder line to obtain a 
reading, and tuning C,, for maximum indication 
However, the writer has found a device known as 
the ‘‘twin lamp to be very satisfactory, as well as 
being simple to use during portable operation. In 
addition to providing an output tuning mdication, 
this also gives a check on the standing-wave ratio on 
the transmission line, and hence of the aerial 
matching 

A good backlash-free, slow-motion drive is desir 
able for tuning the convertor, but a useful degree of 
fine tuning for weak signals is provided by the tuning 
control on the main receiver 

It is not proposed to conclude with a list of results, 
as the range of any apparatus on v.-h.f. is extremely 
sensitive to local creening, and to propagation 
conditions. Suffice it to record that using an inferior 
indoor aerial, the third station gontacted, under poor 
conditions, was 0U milk iway, and gi 0d reports were 
exchanged 
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Amateur Handbook 


Automatic Machine-tool 
Control 


AN analogue computer the 
of control devised by E.M.I 

to a machine for cutting precision cams Numerical 
informauon defining “marker points” on the contour 
to be cur is fed in on punched tape and the computer 


! 
nterpolate t ween these point The 


heart of a new system 


ind shown here applied 


is used to 


“marker points” are actually successive radial dimen- 
sions of the outline of the cam, and the tape is fed into 
the machine in synchronism with the rotation of the 
work-table so that for each new “marker” radius the 
work is in the appropriate angular position. Several 
successive values from the tape are held temporarily 
in a storage system and thereby are made available 
imultaneously (in the form of voltages) so that they 
can be applied to the computer for interpolation. The 
omputer then produces voltages representing radial 
dimensions of a parabolic curve between the “ marker ” 
points, and these are used to control a mechanism 
which moves the work-table longitudinally relative to 


the cutting tool 
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B.S« Engineering Division Monograph No. 4 giving 
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PGD small ribbon microphones, their electrical, 
mechanical ar oustical features and performance 
Pp. 22; Fig Price 5s. B.B.C. Publications, 35, 
Marylebone High Street, London, W.1 
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of recently ued standards and of works in hand 
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nematography, electrical instrumentation 
ind telecomm tions. Pp Price 5s. British 
Standards Institution, 2, Park Street, London, W.1 
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Nachrichtentibertragung Mittels 
quenzen, by Gerhard Megla 
hf telecommunications techniques covering the 
general principles of propagation and systems design, 
ind a description of typical aerial systems, transmitters 
ind receivers. Pp. 272; Figs. 171] Price DM 17 
Fachbuchverlag Karl Heine Strasse 16, 
Leipzig, W.31 
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Within the normal BRIMAR 
range there is now available a 
large number of types tested 
in accordance with the UNIQUE 
TRUSTWORTHY standard. This 
standard was, of course, primarily 


established to meet Services Re- 
quirements, in which extremes of 


Equivalent 


; od Commercial Function 
resistance to shock and vibration are Type Code 


a vital factor. Such extremes are 


rarely called for in normal industrial use. 6058 6AL5 | Double Diode 

G/6156 6AM5 Power Pentode 

But the fact that these valves have passed 6064 6AM6:8D3 | High Slope R.F. Pentode 

G 6066 6AT6 Double Diode Triode 

such an additional rigid test offers a very a sah) Ganttactae Domai 

worthwhile ‘bonus’ in performance— G 5750 6BE6 Heptode Mixer 

G 6059 6BR7 Low Noise A.F. Pentode 

G 606! 6BwWé6 Output Beam Tetrode 

operate for lengthy periods without G/6132 6CHE | Video Output Pentode 

G/6!00 6C4 Triode Amplifier B7G 

attendance. G/6180 6SN7GT Low Mu Double Triode Octal 
6063 6x4 Full Wave Rectifier B7G 
6065 9D6 Vari Mu B.F. Pentode B7G 

G/6060 12AT7 High Slope Double Triode 

plete range of Industrial ‘‘T'’ Valves, 6067 12AU7 | Low Mu Double Triede 


6057 12AXK7 High Mu Double Triode 
most of which are available with reason- Gi6158 


specially for use in equipment required to 


The accompanying table shows the com- 


Special Purpose Double Triode 

P . - G/6062 b V.H.F. Beam Tetrode 

able delivery. In many instances additional ye pty hese an 

types can be made available for special G/6443 Half Wave Rectifier 

G/6L6GA Output Beam Tetrode Octal 
applications. G/25L6GT Output Beam Tetrode Octal 
G/6042 s Low Mu Double Triode Octal 
G/50c$ ; Output Beam Tetrode B7G 


“ fe “* Notes: Type 6056 will be superseded eventually by 
z Type 5726 (Short Bulb Version) 
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SMOOTH RESPONSE 4 
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GOOD OUTPUT Y 


THE CARTRIDGE WITH A WORLD-WIDE APPEAL 


Here it is at long last--a ceramic gramophone pick-uy | mse | A» -8db (-4 VOLTS) 

cartridge that will readily withstand the rigours of climatk | c } O--t6dd ( (2vOLTS) 
| 4 REF. Odb= | VOLT 

extremes of temperature and humidity and yet has all the s = | 

other virtues hitherto not associated with ceramic-typ: 

pick-ups. Consider the features listed above ; they add up 

to a very good pick-up by any standards and represent a 

genuine triumph for Cosmocord research and production 


The G.P.61 is of the turnover type and the easily replac 


able cantilever styli are so designed and mounted as t 


damp out completely any stylus or other resonance. 
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Radar 


Missiles 


Guided 


Principles of Control Systems Used in 


Ground-to-Air Defence Weapons 


[his article should not be taken as being necessarily 


representative of the latest 


techniques in 


missile 


guidance systems. We feel that it is worth publishing, 


however, in order to keep our readers abreast of the 


present state of knowledge on the subject. 


1 
(5, IDING a missile towards an airborne target 

in be considered in one sense as a navigational 
problem in which continuous measurements are made 
of the relative positions of the missile and target and 
the resultant information is used for automatically 
steering the missile. In another sense the operation 
can be regarded in the light of a closed-loop servo 
system, where the mechanism works to reduce an 
error-signal (distance between missile and target) to 
zero. However one looks at it, the business demands 
some method of measuring the relative positions of 
the missile and target in space, and, of course, 
one of the most powerful means of doing this is by 
radar 

Three main methods by which radar can be used 
for missile guidance were described recently to a 
very well attended meeting of the Radar Association 
by W. H. Stephens, head of the Guided Weapons 
Department of the Royal Aircraft Establishment at 
Farnborough. In the first method, known as 
“command guidance,” there are two ground radar 
sets, one of which automatically tracks the target and 


FUTURE POSITION 
OF TARGET 


r 


A. 
| ad 


TARGET 


be RADAR 
~ TRACKING TARGET 


COMMAND 
TRANSMITTER 


Fig. |. Essential features of the “‘ command guidance ' 


system 
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Airborne homing 
equipment from a 
guided missile. 


the other the missile (see Fig. 1). The information 
on range, bearing and height from each set is passed 
to a computer, which calculates the control move- 
ments necessary to steer the missile towards the 
future position of the target. Signals representing 
these control movements are then transmitted by 
radio to the missile, which behaves accordingly. 

A great advantage of the command guidance 
system is that most of the electronic equipment is 
concentrated on the ground. Another system 
described by Mr. Stephens requires more apparatus 
in the missile but perhaps offers a greater chance of 
successfully intercepting the target. This is called 
“semi-active homing” (see Fig. 2 on next page). 
Here there is a single radar set on the ground track- 
ing the target and continuously “ illuminating” it 
with electromagnetic radiation. The energy reflected 
by the target is picked up by a directional parabolic 
aerial in the nose of the missile itself, and, according 
to the direction from which the radiation is coming, 
the aerodynamic control surfaces are moved so that 
the missile automatically homes on the source—that 
is, the target. The homing system, however, does 
not keep the missile continuously pointing at the 
target during its flight. If it did, such a violent slew- 
round towards the moving target would be necessary 
at the end of the interception that the missile would 
be incapable of providing the required lateral 
acceleration and would go wide. The control 
system is therefore arranged to steer towards the 
future position of the target by a method known as 
“ proportional navigation.” 

There is a slightly different kind of homing system 
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HOMING DEVICE 
IN MISSILE 


de 
. RADAR SET TRACKING 


& ILLUMINATING TARGET 
Lin! ap ty wh 


Guidance 


Fig. 2 
homing *’ 


in which the missile carries its own radar transmitter 
known as “ active homing ”’) but this, of course, add 
considerably to the weight and complication of th: 
airborne equipment 

The third method of guidance described by Mi: 
Stephens is called “ beam riding” and the principle 
here is that the missile is guided up the beam of a 
radar set which is automatically tracking the target 
see Fig. 3). Alternatively the beam may be produced 
by a separate transmitter whose aerial position in 
azimuth and elevation is automatically controlled by 
the radar set. The airborne electronic equipment 
continuously measures the deviation of the missile 
from the centre-line of this beam and applies appro 
priate correction signals to the control surfaces to keep 
the missile flying as close to the line as possible. The 
measurement is achieved by virtue of the fact that 
the beam has minimum field strength in the centre, 
increasing towards the outside, and changes of 
position of the missile inside it produce correspond 
ing changes of signal strength in an aerial system. A 
wider beam of the same kind is used to “ gather up ” 
the missile in the initial stages of launching and guid 
it towards the main beam lo fire the missile 
straight into the very narrow main beam would, of 
course, be extremely difficult 

It appears that the “I system is used 
quite extensively for guidance purposes, and this may 
be because it has the important practical advantag: 
of allowing a whole series of missiles to be sent up 
the same beam, Unfortunately it becomes less and 
less accurate with increasing range because of the 
widening of the bean it is sometimes necessary to 
use a homing device in the 1 le to take over in 
the last stage a th 


im riding ” 


Automatic Tracking 


Mr. Stephens did not enter into details of th 
actual equipments used for control, but nevertheless a 
certain amount of information has become availabl 
from other sources. For example, there is the tech 
nique by which the ground radar sets can be made 
automatically to track the moving airborne targets 
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na IES 


Fig. 3. The ‘ beam-riding *’ system, permitting several 
missiles to be launched into the same beam. 


without human aid. An accepted way of doing this 
is to apply a slight rotary movement to the radar 
beam so that it continuously traces out a narrow cone 
in the sky Usually an electric motor drives an 
offset dipole within a fixed reflector, or possibly the 
whole paraboloid.) If the cone is exactly centred on 
the target the energy reflected back to the radar 
receiver will be the same for all angular positions 
of the beam during its rotation and the signal strength 
will be constant. When the target begins to move 
away from the centre towards one side of the cone, 
however, the received signal gets stronger as the 
beam swings towards it and weaker as the beam 
moves away In fact, the received signal fluctuates 
in strength at the rotational speed of the beam, and 
the strength of the fluctuations, or amplitude modula- 
tion of the signal, becomes a measure of the distancc 
the target has moved off centre. This amplitude 
modulation is then detected and used as an error- 
ignal to correct the alignment of the radar aerial so 
that the cone always remains centred on the target 

The angular positions taken up by the aerial as 
it follows the target will, of course, give the bearing 
and elevation, and in the Fig. 1 system this informa- 
tion is sent to the computer. The same “ lock- 
and-follow” technique is applied in the airborne 
equipment of homing missiles (Fig. 2), and here the 
positional information from the aerial is used for 
navigating the missile itself. A typical homing head 
from a missile is shown in the ttle picture 

The conical scan again figures as an important 
part of the beam-riding control system (Fig. 3), for 
providing a “beam” (really a scan) with low field 
strength in the centre, increasing towards the out- 
ide Here the missile usually has four aerial 
elements arranged at 90° intervals around its 
cylindrical body (sometimes built into the trailing 
edges of the cruciform wing structure), and devia- 
tions of the missile from the centre of the cone 


WIRELESS WoRLD, FEBRUARY 1956 


disproportionate signals in these elements 
relative strengths of the signals give the posi- 
{ the missile relative to the cone-centre in 
co-ordinates (radius and angle) and these 
values, after transformation into Cartesian co- 
are used to apply the necessary correcting 
movements to the control surfaces. Different radio 
frequencies are used for the two conical scans in 
Fig. 3, and in the missile these are separated to 
give two sources of signals. An automatic switch- 
ing device then transfers the control from the wide 
scan to the narrow scan at the appropriate moment 
during the flight. The wide scan might have an 
angular width of about 20° and the narrow scan a 
width of about 3 
In all guidance systems, of course, there are a 
good many side-effects which have to be allowed 
for if the interception is to be completely successful 
Some of these are exemplified in the control equip- 
ment of a beam-riding missile produced by Oerlikon 
in Switzerland for anti-aircraft defence. This 
weapon (Fig. 4) is about 20ft long and 16in in dia- 
ind can be steered to a height of nearly 
0,000ft It has cruciform wings which can be 
moved backwards and forwards to compensate for 
hanges in weight, lift and centre of gravity during 
flight, while the steering is done by deflecting the 


ordinates, 


meter 


propelling nozzle and a cruciform set of fins at the 
real Che control equipment on the ground takes 
the form of three wheeled vehicles—a radar set for 
tracking the target, a separate beam transmitter and 
Fig. 5). 


omputer van 


Correction Device 


One of the spurious effects which have to be cor 
ted is the undesired displacement of the missile 
from the centre of the beam which must occur when 
the beam is moving, and a computer is necessary 
to compensate for this. Another computing device 
is used for limiting the speed of movement of the 
bearm-transmitter aerial so that there is no danger 
if losing control by swinging the beam too quickly 
for the missile to follow. Then there are problems 
resulting from the parallax phenomenon. In anti- 
iircraft operations the missile battery would be 
warned of the approach of hostile aircraft by a 
distant radar system, which would send through 
information on the position of the target for con- 
trolling the aerials of the radar set and beam 
Because of the different points of 

vation of the distant radar and the local radar 

et there would be a parallax error in the informa- 
igain a computing device is necessary for 

tion purposes, The same sort of parallax 

also occurs between the local radar set and 

eam transmitter controlled by it, and another 

used here in the automatic 
system which links the two 


ting device 1s 
ysitional control 
nt 
the missile itself, errors in the guidance signals 
be introduced by the missile “rolling,” or 
rotating about its longitudinal axis in flight, for this 
would upset the angular positions of the aerial 
elements relative to the “ beam.” The trouble is 
ercome not by preventing the missile from rolling 
but by transforming the information on the missile’s 
position from space co-ordinates into co-ordinates 
to the missile itself. A gyroscope is used in 
nsformation computer, and the result is that 
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the missile’s response to guidance signals becomes 
independent of its angular position, Another gyro 
scope is incorporated for controlling “ pitch ” and 
“vaw” movements, 

The steering-fin deflections of the O6crlikon 
missile are made by an electro-hydraulic 
mechanism, and this system is, in fact, common to 


servo 


Fig. 4 A ** beam-rider miss le on its jounching ramp 


(Th by courtesy of " Flight 


Fig. 5. Mobile control and computing equipment used in 
conjunction with the Fig. 4 missile 
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a “separator 
impregnated 
enclosed in a steel « 
material h current pa 
cadmium oxide in the cat 
while at the anode oxygen 
through the separator to the 
again oO the cadmium which has already been 
produced by the electrolytic current. As this process 1s 
absolutely cyclic no excess gas is formed and the internal 
pressure constant, and this is what makes it 
the cell hermetica and make it into a 
90 component 

et up at the « 

mother at 


on re nl 
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non-conducting grid 
whole assembly being 
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THE first building of several planned to form a new 
science centre for the University of Manchester was com 
pleted a few months for thé engineering 
department 
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entirely for ri 
mental poir transistor 
developed and tructed 

One floor devoted exclusively to digital computers 
and has two computing machine laboratories and 
smaller for mathematical and electronic circuitry 
research 4 course in electronic computer circuit 
technique is available for the final year honours men 
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Precision Photographic Timer 


COMPENSATED CIRCUIT BASED ON THE MILLER 


INTEGRATOR 


By J. G. THOMASON, B.Sc. 


nw 

a simpler electronic timing circuits use the 
technique of allowing the charge on a capacitor to 
leak away through a resistor, defining an interval 
y the time taken for the voltage to rise (or fall) 
from one preset value to another. An example of 
this type of circuit is shown in Fig. 1. The initial 
ltage on the capacitor C is set at —e, by closing 
the contact A and when this contact is opened, the 
capacitor passes current to earth via resistor R losing 
ts charge The second preset voltage, e, is the 
rid voltage at which the valve turns on just enough 
urrent to operate the relay, giving a signal that the 

interval has ended. 
circuit is not particularly reliable since, on 
pening A, the grid voltage rises exponentially 
n the curve P in Fig. 2 and is only changing slowly 
t the time T, when the valve is turned on. Small 
hanges in e, and changes in relay characteristics 
in therefore have a considerable effect on the 
iterval T,. The circuit is improved in this respect 
returning resistor R, not to earth as shown in 
Fig. 1, but to the positive line e,. The grid voltage 
now rises on the large exponential shown by curve 
Q in Fig. 2. It is seen that the grid voltage is now 
hanging quite rapidly at Cts giving the interval 
I However, the interval T, is usually less than 
1¢ time-constant CR, whilst T, is usually greater 
Fig. 2); and in a photographic timer where 
of up to say 100 seconds are required, it 
neconomical to use a circuit which requires 

mponents to produce a time-constant of 100 

onds or higher 

soth the difficulties of uncertainty in interval 
ength and large time-constant are overcome by the 
ise of the Miller integrator circuit. This circuit 

well suited to many timing applications, from 
minutes down to microseconds. 

\ desirable feature of a photographic timer is a 
facility for automatically adjusting the nominal time 
intervals to allow for variations in enlarger lamp 
brightness resulting from fluctuations in mains 
and this has been incorporated. 


voltage, 


Fig. |. Simple timer 
circuit depending on 
the discharge of C 
through R 


Above: Fig. 2. Operating 
conditions (P) for the 
circuit of Fig. | and (Q) 
when R is connected 
to ¢,. 


Fig. 3. Basic Miller 


integrator circuit. EARTH 


The complete timer to be described gives 11 
intervals, employs 5 conventional valves and consumes 
less than 25mA at 300v. 

Miller Integrator Circuit.—The basic Miller 
integrator circuit is shown in Fig. 3, with biasing 
and decoupling arrangements omitted. The capacitor 
C introduces negative feedback, forming a type of 
circuit whose operation is readily explained by 
means of the “virtual earth” concept. If the 
valve in Fig. 3 gives a high gain, then voltage 
changes et the anode of, say, tens of volts would 
be provided by grid voltage changes of tenths of a 
volt. If all the other voltage levels in the circuit 
are in tens of volts then the grid voltage ¢, may be 
regarded as constant, whatever the anode voltage 
e,. For this reason and others, the grid behaves 
as though it is fixed at or near earth potential and 
is known as a virtual earth. This means that for 
a constant input ¢,, to the circuit, a constant current 
may be assumed to flow down R. This current 
must all flow into capacitor C (since there is no 
grid current), charging it up at a constant rate 
It is this linear voltage change compared with the 
exponential (Fig. 2) which gives the Miller inte- 
grator its superiority over the non-feedback circuit. 
The practical version of the Miller integrator 
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used in the timer has a nominally constant positive 


voltage for the input « passing a constant current 
iciftor 7 


e, /R into the t 
Current 1s u i 


The direction 
to cause the voltage on 
feedback capacitor to fall, at 
nt capacitance, 1.¢ Cin é 
the beginning of the interv 

OOV and during the inter- 
val, falls linearly from this value to + 100V 

The anod started at the full h.t 
voltage or initially there would be no voltage drop 
across the anode load resistor, no anode current 
and therefore no gain Also, should there be a 
sudden drop in h.t capacitor C would 
transmit the drop to the grid, but the feedback 
would be powerless te restore the anode and grid 
voltages since the anod iitage would now need 
to be above the h.t Similarly, the lower 
preset voltage should also be chosen within the 
range of voltag where the valve is giving 
high gain, i.e. just * bottoming ”’ 
voltage. 


e 
} 
al 


the anode is held at 


hould not be 


voltage 


anode 


above the pentode 


If the start and finish voltages are e, and e, respe 
tively, the interval T, which is equal to voltage 
travel divided by volt rate, is given by 


CR 


r 


It is seen from this <« 


values of ¢ 


juation that, for given 
and R, rding to the approximate 
virtual earth theory outlined, T can be made as 
large or as small as desired In this application 
the object is to secure a value of T without 
using large value rR. A maximum interval 
of 100 seconds is required, and it would be incon- 
venient to use a circuit which needed a value of 
CR as high as this, say 1OMQ with 10yuF Elec 
trolytic capacitors have too small a leakage time- 
constant and 10,y!] paper capacitors would be 
expensive and bulky istors Of value much higher 
than LOM usually have poor accuracy and are 

liable to drift in value 
The limitation o:1 the extent, to which T can be 
increased for a given value ot CR, according to 
the approximations made 
virtual earth principle. If 
e, and e, assume the practical values of 200V 
and 100V respectively, the interval T is given 
by 100/(¢ é,) times CR To make T equal 
to, say, LOOCR, (¢ would have to be 1V 
Now ¢, is not reall mstant—there must always 
be small grid voltage changes as the anode voltage 
changes 1OOV, and tor a valve 
gain of, say, 100, the oltage change will be 1V 
might differ by up t 


large 


the equation above, lies in 
when tormulating the 


from Z200V 


grid 
Also, the mean value of 
0.3V if the valve is replaced hese voltages are 
small compared with the anode voltages but are, 
of course, comparable with the 1-V input required 
for T’ to equal 100 CR. At the beginning of the 
interval, the anode rate would be 1/CR 
V/sec., but would reduced to zero at the end 
due to the 1-V rise in « This would result in the 
** linear anode voltage change assuming an ex- 
ponential form, similar to curve P in Fig. 2, with 
the attendant uncertainties 

The compromise chosen is to make (e,, e, 
nominally 4.7V, making T equal to 21.5 CR. For 
the 100-sec. interval CR is then 4.7 sec.; a 4.7-MQ 
resistor l-pl is used. The input 
then 1 »A and it is necessary to select 


le 
VoOllLage 


with a 
current is 


Capacitor 


a valve whose grid current is small compared with 
this. The EF37 is known to be very good in this 
respect, grid currents of less than 10~'' ampere 
being possible when it is run at reduced ;atings 
This valve is operated with 50V or the screen 
and a mean anode current of 100 uA. Under these 
conditions the measured grid voltage change is 
0.33 V when the anode voltage changes from 200- 
V to 100V (gain of 300), reducing the initial 
input current from lyA to 0.93 4A, only 
7%, drop 

A potentiometer is provided to adjust the nominal 
1.7-V input to allow for this drop and also to enable 
tolerances in ¢,, ¢, and C to be accommodated. 
The complete circuit is shown in Fig. 4, where it 
is seen that a cathode resistor is used in order to 
make the mean value of ¢, zero—this is necessary 
for the action of the mains voltage compensator, 
which requires the input voltage to be determined 
by ¢é,,, only, i.e. without the addition of any grid 
bias voltage. An additional advantage of arranging 
for the mean grid voltage to be zero is that leakage 
currents will be negligible and no special insulation 
to earth is required for the grid wiring, the 1 uF 
capacitor mounting, or the resistor switch. 


Trip Circuit.—The trip circuit is required to 
operate a relay immediately the Miller integrator 
anode reaches 100V during its linear fall from 

200V. The “ long-tail pair” circuit is suitable 
for this application since the working grid voltages, 
where valve current is turned on or off, may con 
veniently be adjusted to be at 100V. Fig. 4 
shows the circuit arrangement In the quiescent 
period when the Miller integrator anode is held 
at + 200V by the relay contact Al, the 6SN7 
triode (b) conducts 10mA, since its grid is held 
at 100V, and the cathode “‘ follows ” this voltage, 
with a 10-kQ common cathode load resistor. Triode 
a) cannot conduct since its anode circuit is broken 
by the relay contact A2. When the “ start” button 
is presssed, triode (a) conducts instead of triode (b 
since grid (a) is returned via the 1-MQ resistor toa 
110-¥V tap on the resistor chain. The relay in anode (a 
circuit is energized and holds-in via contact A2 so 
that the start button may be released. Simultaneously 
contact Al opens allowing the Miller integrator 
valve anode to commence the linear fall in voltage. 
Also contact A3 closes, applying the mains voltage 
to the enlarger lamp socket. The diode (a) does 
not conduct until the Miller integrator valve anode 
falls to 110V, when more anode current in the 
EF37 is turned on via diode (a) and the IMQ 
resistor, clamping the grid of triode (a) to the 
Miller integrator valve anode. As this common 
voltage falls to 100V, the 10mA flowing in 
the 10-kQ cathode load is shared approximately 
equally between triodes (a) and (b), and after only 
a volt or so further fall in the voltage impressed 
on grid (a), the relay is de-energized and the interval 
ended, the circuit rapidly returning to the quiescent 
conditions. 


Mains Voltage Compensator.—The light 
output of a normal electric light bulb used in a 
photographic enlarger varies as some high power of 
the applied voltage; approximately the fou-th power 
under usual conditions. It is helpful in standardizing 
printing conditions if the nominal intervals given 
by a timer can be automatically compensated to 


take account of this variation A simple device 
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with a high power law characteristic which springs 
to mind is the semi-conductor * Atmite ”’ disc* used 
for surge suppression with relays. The property 
of this material is that the current passed is pro- 
portional to between the fourth and fifth power of 
the applied voltage. 

The most straightforward method of using an 
‘‘ Atmite”’ to give compensation would be simply 
to connect it in place of the resistor R in Fig. 3. 
The current ted in to the capacitor C via the virtual 
earth would then be proportional to, say, the fifth 
power of e,,, and if e,, is derived from the h.t., 
then this current, and therefore the rate of fall of 
the voltage on C, would be proportional to the 
fifth power of the mains voltage. The nominal 
interval would then be inversely proportional to 
the fourth power of the mains voltage, the fact that 
the nominal 100-V fall in capacitor voltage is pro- 
portional to the mains voltage reducing the power 
law by one. This arrangement would not be con- 
venient to design, however, since either a separate 
apecitor for every interval would be required or a 
carefully set resistor chain using non-preferred 
values for supplying the necessary values of ¢,,,. 

The method used is to make ¢,,, itself proportional 
to the fifth power of the mains voltage so that one 

ilue of C only is needed, and to select the intervals 
by using different values of R. Fig. 4 shows the 
6SH7 high-slope pentode, triode-connected, used 
in the ‘* anode follower ”’ circuit. The grid acts as a 
virtual earth and the current fed-in passes via three 
24-V ‘“‘Atmite”’ discs from a subsidiary 85-V 


Atmite s are manufactured and supplied by the Automatic 


d 

and Electric Company, Ltd., Strowger Works, Liverpool, 7 

type is the L.275702 costing 2s. 6d. The type of disc 

ritical ; in any case adjustment of the operating current ts 
cribed in the text 


negative line, provided by the 6H6 diode (b). The 
input current, and therefore the 6SH7 anode voltage, 
are proportional to the fifth power of the mains 
voltage. 

The nominal 4.7-V Miller integrator input is 
obtained from a resistor chain fed by the 6SH7 
anode, using the 2.5-kQ potentiometer shown in 
Fig. 4 to vary this voltage by + 50%. The high 
power law of the “ Atmites ”’ means that the 85-V 
negative line will be fairly critical in value to set the 
6SH7 anode at + 120V. The exact value of a.c. 
input to the 6H6 (b) will depend on individual 
component choice, and the 8.2-kQ resistor shown 
in Fig. 4 could have any value between zero and 15k. 
and should be set by trial and error. Note that 
the ** Atmites ’’ should be mounted at a cool place 
in the layout. 


Circuit Details.—The 250-0-250V, 6.3V 
2A transformer, 6X5 rectifying valve and 16-1} 
electrolytic smoothing capacitor provides the powe: 
supply. The single 16-~F capacitor gives adequate 
smoothing since the 6SH7 and EF37 both operate 
with negative feedback, whilst the 0.02-yF capacitor 
filters h.t. ripple from the 6SN7 grid. The current 
drain from the --85V line is only 55,A and the single 
0.5-nF capacitor gives adequate smoothing. 

All intermediate voltages are obtained from a 
single resistor chain passing 7mA. This current 
is passed through the cathode resistor of the EF37 
compensator valve enabling a 330-ohm resistor to be 
used, which is low enough to give only a small loss 
in gain. 

An 11-position Yaxley type switch is used to 
select the intervals and the particular values chosen 
are the round numbers corresponding to equal 
logarithmic spacing between 1 sec. and 100 sec. 


SOCKET FOR 
ENLARGER 
9 


60001 


osVv 
(ALL HEATERS) 


STORS, 474 TO +7MN 


(See TExT) 


AS ~WEAVY-OUTY 
OwTAact 


4. Circuit of complete photographic timer. 
sistor ratings are 4 watt unless otherwise marked. 
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Valve types are not critical and alternatives are given in the text. 


TABLE 


Switch Position 


Time interval 
sec. 
Exact Resistor 
Value 
Nearest Preferred 
Value 


465k. | 69-8kQ | 116k | 186k 


47k) 120k 


68k 02 


Timing Error %, 2 1-32 43 


180kQ) 270k) 470kQ 


279kQ 


1] 


60 100 


465kQ | 698k |1:16MQ)1-86M0/2:79M0'4-65MQ 
27MQ 


33 


47MQ2 


| 


12MQ) 1-8MQ 


+32 3 


680k (2 


6 


3-3 1-1 


Switch Position 


Time Interval 


sec. 


Nearest Preferred 


Resistor Value Wk 68k 91kQ 120kQ 


11 


180kQ) 270kQ!) 390kQ) 510kQ! 750kQ) IMQN |1-5MQ 


The table 

interval, the 
the nearest preterred 
by the pveferred 


switch position, the 
resistor required and 
The time error caused 
also shown, assuming 
an input voltage of rather than 4.7V in order 
to make the errors evenly distributed. 

An alternative set of intervals spaced by 4/2 
half a photographer top’”’ are also given 
suggested of assuming an 
of 4.7V 

Setting up 
checking the circuit 
that the Milles 
leak Some 
voltage 1 
a 20,000 


each 


ot 


lor 

valuc 
value 

values 1 
4.65 


more 


hows 
exact 


2, or 
with 
Value input 


resistance, 


and Calibration .—After 

the first thing to do is to ensure 
integrator 1»F capacitor does not 
uring the EF37 anode 
either a d.c. valve voltmeter, 
Avometer or similar on 1,000-V 
used in series with 
Disconnect the 10th 
and, using the llth switch position, start 
the timer using the to show when the anode 
voltage has fallen to 150V Now quickly switch 
to the 10th position and note the rate of change of 
due t« only LV in 10 seconds 
represents a 10 the range but 
most present-day capacit can do very much better 


means of mea 
needed 

V type ot 
range, or a 0-100 


the 15M 


resistor, 


immeter 
; 


micro 
inode loa 


meter 


anode voltage leakage 


rror 1G0-sec 
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ings in February, there a special d.f. meeting on 
the 24th. Meetings are ld 45 at the Church House, 
High Street, Erdingto rmingham, 23. Sec Cc. N 
Smart, 110, Woolmore ) Erdington 

Birmingham he ’ ieeting of the recently 
formed Midlands Group of the British Amateur Tele 
vision Club w be he ruary 9th at the address 
16, Kings Road, New 
3 


Birmingham of 1 
Society on be 


peak Some pra 
struction In addition 


amateur 
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of the secretary 
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G2FCI deal 
the meeting of tl 

Felevision Society 
receivers at the 
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mitters at 
Radio and 


vo-metre 


ctre « 


74 


than that. Next check that the 6SH7 anode voltage 
is between +110V and 120V at the time of day 
it is proposed to use the timer. If necessary, correct 
this voltage by adjusting the resistance preceding 
the bias rectifier 6H6(b). 

Calibration is not easy without instruments, and 
the simplest method is to beg, borrow or “‘ bridge ”’ 
an accurate 4.7-M 0 resistor for the 100-sec. position 
and, using a stopwatch, set the 2.5-k potentiometer 
until this interval is correct—again at the time of 
day when most enlarging will be done 


Alternative Valves.—The circuit is not 
critical in valve types; those specified were used 
since they happened to be available cheaply. Moré 
affluent constructors could modern miniature 


valves, for example 


EF91, 


use 


Compensator 6AM6, 6F12, SP6, 


HP6, etc 
Miller integrator: EF86, Z729, 6BR7, 6BS7. 
Double diode: 6AL5, EB91 
“ Long-tail pair’: 12AU7, ECC82 
Rectifier: 6X4G, EZ90, U709 
No circuit modifications 
with these valve changes. 


would be involved 


NEWS 


February 8th meeting, which will be held at 7.30 at the 
[emperance Hall, Cleckheaton. Sec.: N. Pride, 100, 
Raikes I Birstall, near Leeds 


Coventry.—At meeting of the Coventry Amateur 
Radio Society on February 13th, L. W. Gardner (GSGR 
will speak about aerials and switche Meetings aré 
held fortnightly at 7.30 at 9, Queens Road. Sec |. H 
Whitby (G3HDB), 24, Thornby Aven Kenilworth, 
Warwicks 


Edinburgh.—Radi« 


ine 


tine 
eri 
ic, 


interference and the amateur wil 
¢ discussed by W. T. Bell, of the G.P.O. Engineering 
Department, London, at the meeting the Lothian 
Radio Society on February 9th. A fortnight later Chief 
Inspector N. W. Bruce will talk about police radio ’ 
meetings begin at 7.30 at 25, Charlotte Square, Edin 
burgh. Sec,: J. Good (GM3EWL), 24, Mansionhous« 
Road, Edinburgh, 9 
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“BELLING-LEE” 


‘WINTER 
SITE 


MAP REF. 
34/660149 


CHANNEL 9 


VISION 
194-75 Mc/s 


SOUND 
191-25 Mc/s 


The Winter Hill test card is similar to those used at Croydon and Lichfield. 
reference of the site is 34/660149, channel 9. 


| frequency 191 25 Mc's. 


G9AED goes North 


Weather permitting, on the first of 
February, or before, the G9AED 
aravan will move from Lichfield 
north to Winter Hill. Transmissions 
should start within the week 


an exercise of this kind we are 
ly at the mercy of the weather 
example, at Lichfield in December 
the new aerial was erected and clamped 
into position 325 feet above ground on 
the I. T.A. tower, and the 14 inch feeder 
cable was fixed Then the weather 
broke With only 2 hours work to be 
lone if men were “ grounded” 
for several days by wind, rain, snow and 
ice Even the skilled “ spider men” 
will not venture aloft when the tower 
is in this condition 


We are keeping our fingers crossed 
and hoping for a fine spell for our move 
r Hill. But we have backed it 

If conditions are really 

transmitter will be taken up the 

yuntain road on an underslung track 
mountain musts permitting. 


the first week in December, 
of duty at Lichfield was a 
one, but it is not so nice in 
ntry weather. Winter Hill can 
i in February. We can only 
conditions will enable our 
) put in some really useful 
are most anxious to make our 
available to our many friends in 
where we employ so many 
sally making acrials at our 
lactory 


s will appreciate that reception 

inter Hill on channel 9 will 

juire similar aerials to those used in 
ondon and the Home Counties for 
receiving Croydon. But there is a vast 
lifferenice in the terrain. The Crystal 


NOTES 


EXPERIMENTAL 
TELEVISION 
SIGNAL 


THE WAVY LINE 
iS TO SHOW UF 
DELAYED IMAGES 
(GHOSTS) WHICH 
MAY APPEAR ON 
THE BLACK OR 
WHITE STRIF 
THE DOTS ENABLE 
AN ESTIMATE 

OF THE DELAY 
DISTANCES 

TO BE MADE 


Tne map 
Vision frequency is 194.75 Mc/s, sound 


Estimated E.R.P. | kW. Sound to vision ratio 4 : |. 


... on to Winter Hill 


Palace ridge, although under 400 feet, 
dominates the area in practically every 
direction. Winter Hill is very much 
higher—1,450 feet—and although it 
will have clear views north to Lancaster 
and Barrow-in-Furness, west and south 
over Liverpool, Colwyn Bay and most 
of Cheshire, and right into Manchester 
only about 15 miles away, reception to 
the north-east and cast will definitely 
be patchy because of the mountains and 
valleys of the Pennines 


We feel that there will be quite a 
few black spots where reception of band 
III may be difficult and will call for real 
skill in the siting of the aerial. Where 
“ ghosts”’ are prevalent multi-aerial 
arrays will be the order of the day 
“ Ghosts” will not be confined to 
the mountains, they will be present in 
all towns, Liverpool already has more 
than its share on band | 


Manchester Aerial Convention 

It is in the interest of dealers in this 
area to know as much as possible 
about expected reception from Winter 
Hill. With this view in mind we hav 
organized an acrial convention for the 
afternoon of February 22nd at Belle 
Vue, Manchester Any reader who 
would like an invitation should write to 
Enfield. At a similar convention in the 
Birmingham Town Hall, 700 people 
attended, representing the radio trade, 
municipal engineers, T.V. set manu- 
facturers’ representatives Many of 
them joined in an informa! technical 
discussion without commercial bias 


Advertisement of 
BELLING & LEE LTD 


Great Cambridge Rd., Enfield 
Middx. 


Written 23rd Dec. 1065 


BELLING ¢ LEE LTD 


Rial el LAL t 


COAXIAL 
PLUGS. 


L781/P2 & L734/P 


The collets of these plugs have 
recently been re-designed 
now accommodate 
0.312 inches to 0.145 inches, 
although we recommend that 
when loading thin cables the pig 
tail method should be adopted 


and 


cables from 


This was illustrated in our page 
which appeared in “ Wireless 
World ” for February, 1955. 


These plugs conform to the draft 
RECMF specification for tele- 
vision inlets. They are also de- 
signed to meet the various re- 
commended methods for correct 
loading. 


% The pin is retained in the 
insulant. 


% The insulator is not a brittle 
moulding, it is nylon, and 
even if it is stood on it will 
come to no harm. 
robust than those 
tured in metal. 


It is more 
manutac- 


Complementary sockets for the 
above range of plugs are 
L734/S, L604/S, (fixed) and 
L734/J, (free). 


Pmririe mioox LRGL AND 


t Enfieid 3322 - Telegrams: Radiobel, Enfield 
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HIGH SPEED PULSE GENERATOR 


(1 muLS Rise Time) 


lf an open-circuited transmission line charged to a positive potential E is 
connected to a load resistance equal to the characteristic impedance Zo 
of the line, a positive step of amplitude E/2 will be absorbed in the load. 
Simultaneously a negative step of equal amplitude will travel down the line, 
be reflected at the open end, and return to the junction of the line and load. 
Its arrival at this junction will terminate the positive step, and there will, 
therefore, have been a positive pulse fed to the load 


The Pulse Generator Type | employs this principle for the generation of 
pulses with very short rise-times. A high-speed mercury relay discharges 
the transmission line into the load. Three different pulse widths — 4, 50 and 
100 muS — are immediately available, and intermediate or greater widths can 
easily be obtained. The pulses may be internally or externally triggered at 
rates up to 200 c/s and the amplitude varied over a wide range. 


Further details of this and other equipments can be obtained from 


E.M.1. ELECTRONICS LTD. 


(One of the E.M./. Group of Companies 
INSTRUMENT DIVISION 


HAYES, MIDDLESEX, ENGLAND. Telephone: SOUtchall 2468 (Exc. 655, 857 & 1013) 
BE.21 


LOUDSPEAKER 
ENCLOSURE DESIGN 


2.—A Cabinet of Reduced Size With Better Low-frequency Performance 


| N the first part of this article the features of per- 
formance and design of the principal methods of 
mounting a loudspeaker were reviewed. These may 
be briefly summarized in order of merit, as follows. 
Full Horn.—Acoustically this is the ideal method 
of loudspeaker mounting. It provides excellent air 
loading on the cone, is devoid of self-resonance and 
possesses a high radiation efficiency down to any 
desired frequency, being limited only by the horn 
dimensions. The disadvantage of the horn is the 
very great size required for effective operation down 
to very low frequencies. 

Absorbing Labyrinth.—This again presents excel- 
lent resonance-free air loading on the loudspeaker cone, 
and in this respect is comparable to the horn, It is 
effective down to any desired frequency, being 
limited, like the horn, by its dimensions. Unlike 
the horn, however, the disadvantage of this system 
is the falling efficiency at low frequencies due to the 
approach to constant-velocity conditions, although 
this may be partially compensated for in the 
amplifier. A labyrinth capable of good absorption 
down to very low frequencies is still rather big. 
Reflex Enclosure.—The advantage of the reflex 
cabinet is that excellent damping is applied to the 
loudspeaker cone at its resonance where it is most 
required. A further point in its favour is that it is 
relatively simple to construct. The bass response 
from a reflex enclosure will have an efficiency some- 
what higher than that from a labyrinth, and for a 
given bass extension, will be smaller, although it still 
makes a rather dominating piece of furniture in the 
drawing-room. The response will not be so smooth 
as for a labyrinth due principally to the upper of the 
two resonances common to this type of mounting. 
If very much bass boost is applied the reflex enclosure 
will tend to sound boomy, also port radiation at the 
lower of the two resonances will tend to cancel that 
from the cone. 

Wall Mounting or Large Flat Baffle.—This type of 
loudspeaker mounting presents a lower impedance 
to the rear of the loudspeaker cone than any other, 
therefore with the exception of horn loading, this 
system has the highest efficiency among direct 


*(joodma Industries Ltd 


compliance of air in closed 
cabinet. 


sion 

compliance of air between 
cone and front slit baffle. 

L.{ wr*)* 

acoustic radiation mass. 
mass of cone system. 
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cone. 


SYMBOL<3 


M, mass of air in slit 
compliance of cone suspen- M, = mass of air in vent or orifice 


resistance due to friction in Z, 
mechanical resistance due to Z, 


voice coil damping. 
radiation resistance w 


By E. J. JORDAN* 
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| VENTED 
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M | 


Fig. 8. Electrical analogue of loudspeaker-cabinet system 
incorporating an additional restricted aperture in front of 
the cone. M, and R, are the mass and resistance associated 
with the slit and C is the compliance formed between the 
cone and the inside face of the orifice. 


radiators. The low acoustic damping applied to the 
cone, however, makes necessary the use of a loud 
speaker unit having a high degree of electro-magnetic 
damping, if excessive cone velocity is to be avoided, 
in which case the relative efficiency of the system at 
low frequencies is lost and its performance will be 
similar to that of a labyrinth. 

Recent Trends.—It has for years been the ambition 
of designers to produce a loudspeaker system having 
the performance of a horn and the dimensions of an 
orange box. (We will not say a matchbox since an 
80-piece orchestra coming therefrom would stretch 
the imagination too far.) Many audio engineers have 
examined the possibilities of small compromise horn- 
type enclosures since these may be capable of very 
impressive reproduction. The writer is not, however, 
addicted to impressive reproduction preferring to 
aim for accuracy. The horn cannot be compromised 
effectively and it can be stated categorically that 
good reproduction from, say, 50 c/s down to 30 c/s 
would demand an enormous horn, In any case it is 
questionable whether such high efficiency is necessary 
from a given loudspeaker unit. The labyrinth will 


viscous resistance of vent. 

total resistance component 

of vent %, R, 
v = velocity of cone. 
impedance due to 
speaker mounting. 
acoustic radiation 
ance, 
2nf. 


loud- 


imped- 


units for mechanical and acoustical quantities, and e.m. units for electrical, have been assumed throughout 
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secure the same downward extension of bass and 
freedom from resonance as a horn many times its 
size Admittedly the amplifier is called upon to 
supply a few more low-frequency watts, but for 
normal requirements this is well within the capa- 
bilities of any of the well-known 10 or 15-W ampli 
fiers. Even if an additional bass boost circuit has to 
be fitted, the cost and trouble is still hardly compar- 
able to that of horn construction. 
give the reflex en- 
antage over the other systems 
addition the acoustic characteristics 
good, and the principle suggests itself as 
being more amenab! » compromise than that of the 
horn. A great deal of experimental work has been 
directed therefore to reducing still further the size of a 
reflex enclosure improving its performance 

We saw in the previous article that, if its size is 
reduced, the reflex enclosure will present a higher 
impedance to the rear face of the cone at all fr 
quencies, and, due to the increased impedance of a 
port, the upper resonant frequency will 
become unduly prominent. We mentioned also that 
tricted aperture or slit 
his may now be 
explained by considering the analogous circuit (Fig 
8). Here the impedance due to the mass and resist- 
ance components of the slit appears as the series 


M. and R. shewn 


Space-saving « iderations 
closure a very great ad 
mentioned; in 
are very 


smaller 


facing the 
would 


cone into a re 


reduce the resonance 


w the lower resonant frequency 


Fig. 9. General form 
of velocity/frequency 
response of cone re 
quired at very low 
frequencies 


will be substantially due to R.M,¢ 
series and the upper r 
R.M.C.R.M.R.C, in 
M and R 
mass 
upper resonance / 
and amplituce to 


R,M,R,M.R, in 
frequency due to 
Since the impedance of 
proportion of the total 
in the second case the 
lowered both in frequency 
a greater extent that f, (see Fig 
11). A vertical slit also has the advantage of diffusing 
the higher frequenci horizontally due to its 
approaching a line source 

The condemning feature of the slit 
reduced front of 
is that in conjunction 


onant 
erie 
form i greater 
reactance and istance 


Will be 


or any other 
the loudspeaker cons 
with the cavity (C formed 
between the cone and the inside face of the material 
forming the slit, it constitutes a Helmholz resonator, 
which makes itself heard very forcibly somewhere 
in the middle trequency (300 c/s-700 c/s) range 
Standing waves also occur between the cone and 
the inside irregularities noticeable in 
the trebl O00 c/s We may, therefore, 
frown upon slits 

It is better to form the impedance M, and R, behind 
the cone by fitting, for example, a cowlingt over the 
rear of the loudspeaker which has an outlet of 
restricted area, or, as is described in a patent held 
by Murphy Radio, a corrugated cardboard cylinder 
is fitted rear of the speaker, so that the 


orifice in 


face , 
1,000 


over the 
i 


tPatent applied for by Goodma I istries 


/0 


rear radiation must pass through the small tubes 
so formed 

These systems represent a very considerable 
improvement over the slit, although they still tend 
to introduce slight irregularities in the response. 
It is surprising, how efficiently even a cardboard 
drum can behave as a tubed pipe. Nevertheless it 
must be said the performance of these enclosures is 
very good for their size and at low frequencies is 
comparable to that of a full-sized labyrinth Like 
the labyrinth they present a high resistive impedance 
to the rear of the loudspeaker cone; their efficiency 
is therefore low. It will be seen that M, and R, in 
the analogous circuit will tend to reduce the cone 
velocity at all frequencies. These components 
do therefore constitute a further loss of efficiency. 

The reader should now be well acquainted with 
the principles involved in the design of the basic 
type of loudspeaker mounting and with the problems 
encountered, if these designs are comprised. The 
question of size is a very important one; there is a 
demand for a really high-quality sound-reproducing 
system that is small enough to be unobtrusive in a 
small lounge or flat. 

A good approach to the design of such a system 
would be to state exactly what was meant by “ really 
high quality ’”’ and to define the acoustic properties 
of the system in terms of cone velocity. This can be 
expressed as a function of mechanical impedance, 
which in turn may be translated into an analogous 
electrical impedance. The problem then resolves 
itself into the solving of the electrical circuitry. 
This approach led to the design of an enclosure 
having the desired performance and, proceeding as 
above, we shall endeavour to show the derivation 
of this design 

Enumerating the principal qualities of an ‘‘ 
enclosure, we have:— 


ideal ”’ 


1) Frequency extended down to at 


least 20 c/s 


response 
2) Complete absence of 
frequency 

3) Small size 

(4) Efficiency as high as possible in keeping with 
(2) and ) 


resonances above this 


5) Low distortion 

In order to satisfy requirements (1), (2) and 

4) the cone velocity must increase progressively as 

the frequency is lowered to 20 c/s. Therefore, the 
enclosure must load the cone in such a way as to 
bring the effective cone resonance down to this 
frequency. There must be also a sufficiently high 
resistance component in order to satisfy requirement 
5) By limiting excessive increase of cone velocity 
due to resonant conditions. 

In the analogy, these conditions are fulfilled by 
the velocity curve shown in Fig. 9, and the corres- 
ponding analogous circuit shown in Fig. 10, where 
inductive and resistive elements are added to the 
cone circuit 

As we have seen, a convenient way of adding mass 
to the loudspeaker cone is to load it by means of 
restricted orifice or vent. It is preferable to couple 
this air mass to the rear face of the cone, and since, 
at the resonance of the system (neglecting here 
any compliance existing between this air mass and 
the cone) the radiation from the vent will be in 
antiphase with that from the front of the cone, in 
order to produce negligible cancellation, the vent 
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CONE AND AIR LOAD 


Fig. 10. Analogue circuit elements 
produce response of Fig. 9. 


added to cone to 


Fig. 11.  Velocity/ 
frequency response 
resulting from the 
addition of C in 
Fig. 10. 


area must be considerably less than the effective 
piston area of the cone. Therefore, for a given 
mass reactance a small vent is preferable to a larger 
vent with a tunnel. As the orifice is reduced, how- 
ever, the resistance due to viscosity at its edges is 
increased relatively to the mass reactance, and, 
whilst to some extent this is desirable for require- 
ment (5) above, a point is reached where the rise 
in velocity down to the required frequency due to 
the action of the added mass is severely reduced, 
resulting in an undue loss of radiated power at 
these frequencies. This conflicts with requirement 
4) above. These considerations therefore fix the 
port dimensions within fairly narrow limits, quite 
irrespective of whether the mass reactance from 
these dimensions is sufficient to reduce the loud- 
speaker cone resonance from wherever it is down 
to the required low-frequency limit. Since the mass 
reactance of the orifice will increase with frequency, 
it will be necessary to decouple this mass from the 
cone at the higher frequencies. This requires a 
shunt capacitance C in the analogy, which may 
be of such value, that in combination with the 
mass reactance wM_ will produce an _ effective 
mass reactance wM/’ having the value required to 
lower the effective resonance of the series circuit, 
i.e., the effective cone resonance by the desired 
amount. Since the capacitance C performs two 
functions, its value must be determined with both 
these in mind. For “ decoupling” purposes the 
circuit must become capacitive as soon as possible 
above f, (Fig.11) which indicates that the resonance 
of the parallel section f, should occur a little above 
this frequency. We shall see later, however, that 
it is desirable for f, to occur above the free-air 
resonant frequency of the loudspeaker cone. The 
effect ot C on the effective cone resonance may be 
seen by considering the susceptance of the parallel 
section, which is:— 


aw *( _M —— l 
woM 


and provided this expression is negative the circuit 


B 


WIRELESS WorLD, FesRUARY 1956 


will behave as an effective inductive reactance of 
magnitude 

wo M 
1 — w*CM 
To lower the effective cone resonance to a frequency 
f, the sum of the above expression, and the effective 
reactance of the cone must be zero at this frequency 


w*M.C, l 
wh, 
w, and X’,,,,, 


wM’ = 


Effective reactance of cone, X’ pon, 


By implication wM’ is positive at 
negative at «. 
w*M,.C, wM 
w, w*CM 
Transposing for C we have 
: i l 
C 
w*M.C, l w*M 

Although a value of C may be found from this 
expression a lower limit is set to its value by its 
decoupling function. It is vital that the impedance 
of the parallel section be well decoupled at fre 
quencies above about 50 c/s. 

It is evident that the circuit we now have is 
analogous to a vented enclosure where the com 
ponent values have been specially chosen to main- 
tain the radiation efficiency down to 20 c/s. In 
the previous article we showed how a circuit of 
this type had three critical frequencies f,, f, and 
f, which resulted in a velocity curve as shown in 
Fig. 11. In the present case /, is our required low 
frequency resonance and in respect of our second 
requirement for the ‘“‘ ideal’’ enclosure the reson- 
ances at f, and f, must be eliminated. (/, in the 
present case is not coincident with the cone reson- 
ance, ) 


We 


Equating we have 


have seen that the resonance at f, is duc 


Fig. 12. Complete analogue of final design. R, is an 
added acoustic resistance. 


to the parallel section where its impedance rises 
to some high value reducing the cone velocity 
at this frequency. This impedance rise may, of 
course, be limited by shunting this circuit with 
a low resistance R,, Fig. 12, the low limit of R, 
being set by its damping effect at /,. 

It has been found possible to choose values of 
M, C and R, that are compatible with all the pre- 
vious considerations and at the same time are 
such as to reduce the resonances at f/, and *, to 
negligible proportions. 

Let M and C have values producing a reactance 
characteristic which, relative to that of series com- 
ponents M, and C, will be as shown in Fig. 13. 
The three critical frequencies are shown, and it 
will be noticed that the reactance of the individual 
circuits at f, is much higher than at /,. If the effec- 
tive reactance of M and C in parallel is X, and 
this is shunted by R,, then we may replace this 
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Fig. 13. Reactance 
characteristic of loud 
speaker in vented en- 
closure with resonant 
frequency of enclosure 
adjusted to be higher 
than that of the loud 
speaker. 


Fig. 14. Variation of X,, and R,, with R, for two values 
of Xp when Xp, a 


arrangement by an equivalent 
sisting of a resistance R,, 
obey the well-known relationships 

R,X, R,*X, 

X, - 

R, X R?,+ X, 
The effect on R,, and X,, of varying R, is shown 
in Fig. 14. The curves have been plotted for two 
values of Xp, ic. Xp, and X,, corresponding to 
those shown at f/f, and / It will be seen that the 
curve R,,, reaches a maximum at R, = X,* wher 
its value is R,/2. At this point it will be seen that 
X,,. and R are equal and the Q of the circuit 
under these therefore 1 

If we now a lower value of Xp, corres 
ponding to X,, at /, we see from the curves that 
for the value R, Xp». the Q clearly greater than | 
It is evident from the curves that R, has a range 
of values that will produce higher damping at 
f, than at /, (and also some values that will produc« 
the opposite effect The action of’ the enclosure 
vector may be summarized by considering the 
locus of its impedance, which is part of a spiral 


series circuit 
and reactance X 


con- 


es Which 


R, 


conditions i: 


consider 
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and is shown in Fig. 15. The presence of R, will 
of course alter the actual values of the frequencies 
f, and f,, but again careful choice of component 
values enable us to hold f, at 20 c/s. We care not 
for the predicament of f,. 

It was decided that the first prototype enclosure 
based on these principles should be designed for 
use in conjunction with the Goodmans Axiom 150 
Mk. II loudspeaker. Accordingly the values of 
R,, R., C,, M, and R, in the analogy were deter- 
mined from the physical constants of this loud- 
peaker and translated into acoustical terms. From 
this the dimensions of the enclosure and vent were 
determined, and an enclosure was constructed 
accordingly, the resistance analogous to a 
resistive air leak in the enclosure walls. The im- 
pedance curves for this enclosure are compared 
in Fig. 16 with those of the reflex cabinet and a 


being 


true infinite baffle when housing speakers identical 
fairly conclusive 
removing R, 


evidence 1 
the air 


to the above The 
The effect of closing 
is also shown 

There are 
resistive air 
degrees of 


leak 


a number of methods of forming the 
leak, all of them possessing varying 
manufacturing difficulty. One method 
is to make a number of very narrow slits in one or 
more of the enclosure walls. Another is to cover 
a relatively large aperture in an enclosure wall 
with a material of suitable porosity. In any event 
the resistance due to the frictional component 
of the air leak and one of the principal practical 
difficulties has been to make this frictional com- 
ponent high relative to the mass component which 
is present in any aperture. In the analogous circuit 
this mass component appears as an inductance in 
series with R 

From the foregoing principles 
been derived expressing th¢ 


formule have 
various cabinet dimen- 


One of a range of acoustical resistance units designed to 
match cabinets of specified 
volume 


Goodmans loudspeaker n 
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Left:—Fig. 15. Locus 
diagram showing varia- 
tion with frequency of 
magnitude and direction 
of enclosure impedance 
vector. 


Right:—Fig. 16. Voice- 
coil impedance curves of 
the Axiom 150 unit in 
the Axiom 172 enclosure 
and the same loudspeaker 
in various conventional 
mountings. 


ions in terms of the loudspeaker constant and the 
desired frequency characteristics. The applica- 
tion of these formula, however, demands a com- 
plete knowledge of the conditions under which 
they were being used, otherwise the results can be 
laughable In acoustics all sorts of nasty things 
happen; resistance varies with frequency (but 
only sometimes) and component values vary with 
the weather. One is almost tempted to suggest 
that guesswork would yield as good results. 

Fortunately this is not quite true, and in order 
to simplify the design of enclosures for their various 
loudspeaker systems Goodmans Industries have 
worked out the optimum enclosure volume for 
system and have designed and marketed 
for each system a panel containing the acoustic 
components corresponding to R, and M in the 
foregoing analogies. These panels are slightly 
inaccurately known as acoustic resistance units 
or ARUs but in fact the required mass component 
is also included so that all the home constructor 
needs to do is to make a box of the prescribed in- 
ternal volume and cut two holes, one for the loud- 
speaker and one for the appropriate ARU, and 
having lined the enclosure and screwed these items 
into place, the enclosure will exhibit all the pro- 
originally stated. The manufacturers have 
produced this unit, since they feel that in view of 
the foregoing discussions it is not possible to offer 
any simple formule or design that could be used 
by persons not familiar with this type of work to 
produce the required acoustic components with 
any degree of accuracy. 

The performance of Axiom enclosures has been 
compared with that of other types. Listening tests 
shown that the bass radiation is somewhat 
better than that from the reflex type cabinet at 
middle bass frequencies and considerably better 
at the low frequencies, thereby imparting a warm, 
well-balanced quality to the reproduction. Tests 
with an oscillator showed that a strong, pure 20-c/s 
fundamental note could be radiated without exces- 
sive cone movement. Transient curves taken showed 

short decay time, characteristic of non- 

it conditions. This is the more interesting 

realizes that the volume of this type 

of enclosure is about half that of a correctly designed 
reflex cabinet for the same speaker. 

In addition to the qualities mentioned this type 
of enclosure has the following advantages:— 

1) It is simple and cheap to construct. 

2) The dimensions of the enclosure (correspond- 
ing to C in the analogous circuit) are not extremely 


each 


perties 


have 


when one 
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(1) AXIOM ENCLOSURE WITH TYPE 150 UNIT 
(2) REFLEX ENCLOSURE 

(3) INFINITE BAFFLE 

(4) as(1) BUT with R, open circuit 
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critical and may be varied up to 
for ** styling.” 

(3) The enclosure can be of any shape and the 
acoustic resistance unit can be placed in any position 
relative to the speaker. 

(4) The resonant frequency of the loudspeaker 
is not critical, although, if higher than the value 
for which the enclosure was designed, the bass 
extension will be reduced. 

Theoretically the bass response of any enclosed 
loudspeaker will tend to fall, due to the damping 
applied to the cone reducing the condition of mass 
control. In the enclosure we have described, how- 
ever, the impedance applied to the cone governs 
its velocity in a predetermined manner, thereby 
securing a higher efficiency, which in practice 
made bass boosting unnecessary, even when used 
in conjunction with loudspeakers having high electro 
magnetic damping. 

This enclosure design has been named ‘* Axiom 
after the range of high-fidelity loudspeakers manu 
factured by Goodmans Industries. Patent applica- 
tions have been made. 


10%, if necessary 


“Wireless World” 


Index 


COPIES of the index to the material published in 
Wireless World during 1955 are now available from our 
Publishers, price 1s (postage 24d). It includes both 
general and classified indexes. Cloth binding cases with 
index cost 7s 6d (postage 6d). The binding of readers’ 
own issues can be undertaken by our Publishers, the 
cost per volume, including the index and binding cas 
being 22s 6d, plus ls 6d postage on the bound volume 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse 


F’.M. Receiver 
I FID the { n y and 
10.7 Mc/s for f.m ‘ ery disturbing. Th 
deing t I] t 


Design 


er 


two manulacturer n th 
country used in design 
ippeari 


yCal 


itly been 


n April and August of last 


there is 
Mhis particular 
frequency w cho y the esigners of the rati 
letector wi) published « ii] of the detector tran 

forme: he Rt Review of June, 1947. Thi: 
was Ove! tht yea na different continent 
I submit that th ju is totally unsuited to our 
needs in 19 I t ) iggest that the reason 
lor it lazing but with the 


1947, is 


<Zinning whether sor 


Mysticism attached to the y 10.7 


idoption 

al vance n valve mk ju nce there 
the ignal fr 

larmonic radiation 


on channels 9 to 12 th the oscillator below 
fre 


main dan 


yuen t } possibilitic are 
oscillator harmoni channel 6 and second 
channel interference fror | ion channel 5. In both 

ises fundamental < llator liation in take 


plac Cc 
within the signal-fr JENCy In 


view of this, I an 
imazed to lea rex t recommendation from 
manufacturer's org zat ho should know better 
upport the ¥ i aopt f 10.7 Me as the 
for f.m. 1 itor Operating below 
gnal frequency I postponing the evil day 
ind v.h.f. broadcasting 
rive nS. Wales and Newcastle If ever the remain 
ing 100 Me/s of Band IT 


the fun w wax 


intil tel m channel ¢ 


ili 
released for broadcasting 
fa a I ‘ , 

hese dangers wet ore than adequately expressed 
y the Editor of journal Wireless Engineer 
in February of last yea 1 I feel that Wireless World 
ould, and should, do r rn the industry of tu 
langers of persistin unsuitable frequen 
here is far too much ¢ cloak and dagger attitude 
ibout = thes« inizations——practically 
paper ma confidential.” There 
nual ubject and it will be all 
the better olumns of the technical 
pres t better m nu Wireless World? 

I J G. H. RUSSELL 


manutacture rg 
every | 
nothing 


Channels for Trawlers 


I REFER to 
October Kt 

V.H.F. for marine 1 only part of the 
frequen yY Spectrul em ft i muddle What 
of the lower frequ 1 the R/T bands intershiy 
frequencies for fishin é ind the unfair allocation 
of frequen t ist ind =the irmed force 
Wherea the: re orm 1500 fishing vessels bis 
trawlers and small wooder tor fishing vessels) fitted 
with R/T to work ntership frequencies, ther 
are only 500 « three channels of the 
own h hing ind f the largest commercial use 
has been left ou ad and never consulted a 
to itS requirerns 

Such tech keeping larger fishing 
vessels with lars eria requency of their own 
were never even given hor 

Eighteen months ago the fishing 
this matter to be put 


Falkner in th 


industry asked for 
requested an allocation 


SU 


the opinions expressed by his correspondents 


for small ships because of aerial limitations, but we have 
had no action 

This is typical of the attitude of the G.P.O., and Mr 
Falkner bears this out by the f.m. versus a.m “fracas.” 
However, two wrongs do not make a right, and I do 
not think it within the scope of the Government or the 
G.P.O. to 1 this matter right. Until the interested 
parties represented, including R.I.C., Shipping 
Chamber Commerce, the fishing industry, mobile 
isers of v.h.f., aircraft industry, radio amateurs and all 
interested users of radio channels form a British Com- 
munications Commission, we can do nothing 

Another scandal is the vast allocation to the armed 
forces of frequencies which are never used. Surely this 
8 an unnecessary waste of frequencies when govern 
ment stations can tell any British station to move from 
the frequency it (the government station requires 

If a B.C.C. were formed we should make our own bed 

the ether would be a happier place to live 

in because everyone would know what was going on 
ind the G.P.O. would become only an operating com 
pany and a licence fee collector Until a B.C.C. is 
formed, Mr. Falkner and myself are just voices from 
outer space expressing an opinion into a G.P.O.-created 
muddle of radio waves 

Radio Engineer R 
Phe Gr 


COLLINS, 
it Grimsby Coal, Salt and Tanning Company 


Non-Standard Valves 


I HAD hoped that the ghost of the non-standard Octal 
had by the passage of time been laid for ever. Alas. no 
In building a pulsing unit recently my dealer in error 
old me a valve socket of this type which I wired in 
rhe result: a broken valve, a lot of wiring and a waste 
of time which I could ill spare 

If all the curses which have been 

Master-mind ” which evolved th 
laid end to end they would surely 
p rdition 

Esher, Sur 3. F 


heaped on the 
ibomination were 
stretch from here to 


WOODS 


**( Measurement” 


MAY I be permitted to point out that the error in m\ 
irticle noted by K. W. Stanley and FE Spielberg (your 
January issue) did not occur in my MS? 

Secondly, may I comment on the alternative method 
1s detailed by Messrs. Stanley and Spielberg? The 
expression for ©., as given by them involves the value of 
C,, the variabk ipacitor in the Q-meter, which either 
issumes correct uibration of this ipacitor or involve: 
ndirect measurement of its capacity. However, as Stated 
in the last-but-one sentence of my article, the method 
proposed by me does not entail accuracy of calibration 
of the Q-meter 

Southend-on-S« 


ipacitor 


Essex S. KANNAN 


Schools 


opportunity of thanking you for 
appeal for equipment in your 
October issue and those of your readers who answered 
the appeal 
The response ha 


Radio in 
MAY 


publishing our radio 


been 
make a 


quite magnificent and has 
nabled us t uccessful beginning with our 
project 4. W. ROWE, 
Headmaster, Holmer Green County Sx hool, 
High Wycombe, Bucks. 
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MARCONI-SIEMENS 


Radio Telephone Terminal 


TYPE B 
(HW 21) 


The type B (HW 21) terminal provides a satis- 
factory junction of HF radio with line or cable tele- 
phone and telegraph circuits. Its primary function 
is to eliminate the unstable conditions due to the 
inherently high gain in the radio link by ensuring 
that the radio circuit is operative in one direction 
only at any one instant. It also provides facilities 
for controlling the signal levels to the line or to 
the radio transmitters for discriminating against 
line and radio noises, and for simple privacy 
working. Its features include semi - automatic 
operation, two or four-wire line connection, 
electronic VF switching, radio calling facilities, 
and centralised test and monitoring facilities. 
It is self-contained for AC mains supply. 


iEMEN 


THE LINK BETWEEN RADIO AND LINE COMMUNICATIONS ROTHER 


Full details of this and other Marconi-Siemens equipment, 
which provides completely integrated radio and line telegraph 


and telephone systems may be obtained from either— 


MARCONI’'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 


OR SIEMENS BROTHERS & CO., LIMITED, WOOLWICH, LONDON, §.E.18 
ms 
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Special ELECTRONIC APPARATUS 
for Industry and Government Departments 


This specially adapted Special equipment such as this is regularly being 
12-channel electro- developed and produced by Ediswan for Industry 
encephalograph was and Government Departments. 
supplied by Ediswan Ediswan Engineers have wide experience and they 
for electro-medical are backed by first-class drawing offices and 
recording in conjunc- factories accustomed to working to the appropriate 
tion with the “ man- Government specifications. 
carrying” centrifuge Enquiries for this type of equipment will receive 
of Aviation Medicine careful attention. 
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THE EDISON SWAN ELECTRIC COMPANY LTD 
Telephor f Membe ‘Jf 
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NOVEL SYSTEM OF RADIO 
RELAYING : AUTOMATIC OPERATION 


By J. D. PARKER, B.Sc. (Hons.) 


a hl 
| HE British Forces Network in Germany relied 
unul recently on six medium-wave stations to pro- 
vide coverage of that part of the Federal Republic 
that used to be called the British Zone of Occupa- 
tion; i.e., the Northern and Western part of Ger- 
many. With one exception the stations were syn- 
chronized on 1214kc/s, the same frequency as is 
used for the B.B.C. Light Programme. The network 
was synchronized, too, with the B.B.C. in order to 
minimize mutual interference and, since the indirect 
ray from the British Forces Network could give rise 
to a strong field strength in the U.K. and vice-versa 
ifter sunset, it was necessary outside of daylight 
hours for the two networks to radiate the same pro- 
gramme. This meant that only for a comparatively 
hort period in the middle of the day could the 
Forces Network generate its Own programme to 
cover local news and items of specific interest to the 
Serviceman in the British Zone of Germany. 

As a result, however, of experience gained with 
one or two pilot f.m. transmitters set up in areas of 
particularly bad medium-wave reception, it was de- 

ided in 1954 to operate in Band II. The network 
finally chosen, which was brought into service on 
January Ist, comprises nine stations. (See Table 1.) 
Ihe location of eight of these and the estimated 
coverage are shown in the map on page 82 

Chis frequency-modulated network has several 
interesting features 

|. ‘The transmitters are entirely automatic in oper- 
ition, each one being equipped with a spare 250-W 
drive stage and a control unit which decides in case 
of breakdown which is the best way to combine the 
units sull working to give the maximum output. 

2. The system 1s 80 
arranged that, apart from 
the cables linking the 
Cologne studios to the 
two main stations, Bonn 
ind Langenberg, and 
that between Hanover 
ind Berlin, all stations 
ire linked by radio (see 
Fig. 1 The system used 
is known in Germany 
us Ballempfang and 
a radio relay 
intermediate 
as broadcast- 

This has 
ynly important finan- 
ivantages, but frees 

tem from the 

n of quality im- 

Dy ines 
Phe stations at 


LANGENBERG 


COLOGNE 


RADIO 
AMECEIVER FOR THIS PATH 
WOT FITTED 


amounts to 
ising the 
ransmutters 


tations 


Fig. |. 
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On January Ist the medium-wave 
stations of the British Forces Net- 
work in Germany closed down and 
a network of nine v.h.f. stations 
took over. Some of the features 


of this f{.m. network are outlined 
by the author who was until re- 
cently on the Control Commission 
in Germany as controller of radio 


Langenberg, Nordhelle, Herford, Hanover and 
Verden do not use conventional drive stages, 
such as are used in a normal frequency-modulation 
transmitter, but virtually act as high-power fre 
quency changers. For example, the Herford station 
picks up the programme from Nordhelle (89.15 
Mc/s) or Langenberg (89.10 Mc/s) and after fre- 
quency conversion re-radiates it with an effective 
power of 15kW on a new frequency (96.6 Mc/s). 

4. The transmitter at Herford, an important link 
in the chain because of its geographical position, is 
further secured against breakdown by the provision 
of two complete automatic transmitters. In addition 


TABLE | 


Station 
Bonn 
Langenberg 
Nordhelle 
Herford 
Hanover 
Verden 
Pinneberg (Hamburg) 
Drachenberg 
Berlin 


NORDHELLE 


As shown here dia- 
grammatically, most of the 
transmitters are both broad- 


PINNEBERG 


is 
\ 


VERDENS 


HERFORC 


ist Choice 
Line from 
Cologne 


ind Choice 


Station 3rd Choice 


Bonn 


Line from 
Cologne 


Langenberg F.C. ex Bonn | AF. ex Bonn 


Nordhelle AF. ex Bonn F.C. ex Bonn 


AF. ex Lan 
genburg and 
Nordhelle 


F.C. ex Lan 
genberg and 
Nor dhelle 


Herford 


AF. ex Her- 
ford 


Hanover 


AF. ex 
Herford 


AF. ex 
Hanover 


Verden 
Herford 
Pinneberg F.C ex Verden AF. ex Verder 


F.C Frequency Changer Transmitter. AF 


Audio Frequency 
fed to Drive Stage 
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an extra receiver is provided so as to give a second comparison, use is made of a low-pass filter which 
choice of feeder station, wz Nordhelle, should in this case converts frequency variations to ampli- 
Langenberg, which is the normal feeder station tude variations. The voltages ahead of and after the 
break down low-pass filter are applied to the windings of a polar- 
ized relay. The armature of this relay remains in its 
central position for a predetermined difference fre- 
Basically the transmitters consist of a 250-W drive quency. If this difference frequency changes, the 
Stage, or alternatively a 250-W frequency-changer relay armature moves to one side or the other 
drive stage, with amplifiers appropriate to the rated and starts a motor running in one direction or the 
power output other, this in turn retunes the exciter until the pre- 
Each 250-watt drive unit contains a regenerative determined frequency difference is reached. Thus 
oscillator on 4th of the final frequency of the trans the exciter is maintained at a constant difference 
mitter, which 1s frequency modulated by a reactance frequency with reference to the crystal oscillator, the 
valve push-pull modulator The audio-frequency magnitude of the difference frequency being fixed 
voltage input to the transmitter is amplified in the by the circuit design. By this means frequency 
afl. amplifier and pre-emphasized before being fed deviations of the transmitter are limited to 1,000 
to the modulator by a network whose time-constant /s. The exciter is fed by an electronically regulated 
can be either 50 or 7 eC power supply that maintains a high-tension voltage 
The oscillator frequency is multplied in a 3-stag: accurate to 0.1 per cent over the possible range of 
radio-frequency amplifier, the output power of which mains § voltages rhis ensures very good 
is 8 watt Chis output is fed to an amplifier where stability the exciter oscillator and consequently 
the frequency is doubled once more and the power mly occasional correction by the automatic fre- 
brought up to 250 W. An automatic frequency con quency control 
trol is used to keep the carrier frequency steady. It The 250-W frequency changer drive unit, which 
consists of a crystal-controlled oscillator which is is used at each station where modulation is supplied 
compared with th y of the exciter For by means of a radio relay, is of particular interest 
This unit replaces a nor 
mal drive stage which 
has to be fed by the af 
output from a receiver 
In operation the pro- 
gramme from one station 
is received by the next 
station in the network 
and after appropriate fre- 
quence y conversion and 
power amplification is 
re-radiated 
The frequency conver 
sion circuit Comprises a 
receiver, which is in 
principle a superhetero 
dyne with an additional 
stage through which a 
poruon of the oscillator 
voltage is tapped off and 
also an arrangement 
whereby a portion of the 
i.f. voltage is tapped off 
ahead of the last limiter 
tage 
Both of these voltages 
are passed to a convertor 
unit where the conversion 
of the received frequency 
into the transmitted fre- 
quency is performed. The 
convertor unit consists of 
a crystal-controlled oscil- 
lator working at a fre- 
quency equal to the 
difference between the 
received and transmitted 
Irequencies, a mixer 
Estimated service areas of eight stage, a buffer amplifier, a 
of the nine f.m. stations in the second mixer stage and a 
British Forces Network The further radio - frequency 
primary service areas (5 mV'm) pre-amplifier 
are shaded 


Transmitter Features 


The voltage tapped off 
from the receiver variable 
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I oscillator is 
ipplied both to the mixer 
tage of the receiver and 
o the first mixer of the 
onvertor unit. By mix- 
ing with the frequency of 
he crystal-controlled dif- 
ference oscillator, a fre- 
juency is produced 
h after selective 
mplification to eliminate 
purious signals  de- 
veloped in the mixing 
is passed to the 
md mixer stage. In 
this stage it beats with the 
frequency tapped off 
from the 1.f. amplifier and 
roduces at the output of 
muxer stage a fre 
iency different from the 
ived frequency by the 
differ- 
oscillator, i.e., the 

quired transmitting fre- 
juency. This final transmitting frequency voltage 
is fed to the pre-amplifier which rejects unwanted 
image frequencies and provides sufficient drive 
power for the subsequent 250-W amplifier. 

lhe basic principle of the automatic switching 
ystem is that a spare 250-W drive unit is provided, 
ind in the event of a failure the control unit auto- 
matically couples the remaining working units so 
iS to give the nearest approach to the rated output 

1 unit fails the necessary switching operations 
never take more than one minute. Fig. 2 shows 
the possible combinations that may be set up. Thus 

appropriate positioning of the three basic 
witches, no matter which units are defective, the 
maximum possible power can be fed to the aerial 
I the meantime the defective stage or stages are 
iutomatically coupled to the dummy aerial ready 
or testing when the maintenance staff arrives. 

Any failure of the 250-watt frequency conversion 
drive stage, or of the station being received, counts 
is a failure of the drive stage and brings in the 
reserve drive stage of the normal type with its asso- 

ed receiver pre-tuned to another station. In 
practice the incidence of failure from automatic 

using interstage switching and one 
vassive” reserve drive stage is very low. 
It is anticipated that with the introduction of 
v.h.f. there will be a considerable financial economy 
for not only are the running costs lower but the 
| of landlines—costing some £20,000 a year 
gely obviated 


juency 


cess, 


quency of the 


f 


transmitters 
"s 


Frequency Allocation Problems 


One aspect of the setting up of the network not 
mentioned so far is that of frequency allocation 
When planning for B.F.N. it was necessary to 
ensure that a minimum frequency separation of 
0.9M between receive and transmit frequencies 
was maintained. In this connection, it has to be 
remembered that if the frequency separation is only 
of this small order, the voltage impressed on the 
receiver must not exceed 0.2 V. 

The aerials used for the radio relay reception are 
Yagi types, used either singly or double depending 
field strength at the receiving point. For 
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installation at Pinneberg which is typical of that at the 
other stations in the network. 


Fig. 2. Possible combinations in the automatic switching 
system in the event of failure of one or more units 
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efficient working of 1 receiver section of the helle chain The Langenberg transmitter under 
frequency-changer unit it was decided to standardize normal operating conditions is operated as a fr 
on an input signal level of 100“V which gives a juency-changer transmitter, thus giving no appre 
signal-to-noise ratio of better than 70dB for 10¢ ciable delay due to transmitter circuits, whilst the 
modulation Nordhelle transmitter is operated with a normal 
At most stations the B.F.N. transmitter is on the drive stage fed by audio obtained by de-modulating 
same site as the N.W.D.R. transmitter so that the the signal from Bonn. This leads to a delay of 
acrial is used for radiating at least two, and more about 20 usec, necessitating the addition of a further 
lly, three programmes on different frequen 30 usec delay in the Bonn-Nordhelle-Herford path 
ies Also some of the aerials already installed at This delay is obtained by the use of low-pass 
the stations do not cover the whole band 87.5 filter sections having a cut frequency of 21 kc/s 
100 Mc/s his imposed a further limitation on lests were made at Herford of the distortion factors 
frequency planning it 1,000 cycles and 5,000 cycles with and without 
In order to permit the German broadcasting the delay circuits with the following results 
organization to use an additional frequency at Nord 
helle the original B.F.N. frequency plan has been 
modified. Nordhelle and Langenberg now radiat« 1,000 cycles 5,000 cycles 
on the same nominal frequency of 89.10 Mc/s but - 
with the Nordhelk eames offset by 50kc/s 2nd 3rd 2nd 3rd 
: Har- Har- | Har- Har- 
his system of operation provides attractive possi monic | monic | monic | monic 
bilities of frequency economy. A whole series of Distor- | Distor- | Distor- | Distor- 
problems, however, had to be overcome, since in tion tion tion tion 
operating pairs of stations in this manner the phasing (%) (2 
of the audio modulation has to be equalized. When 
the modulation is fed by line the setting up of Langenberg direct 
the required time delay equalizing network is fairly reception 0.26 
straightforward. In this particular case, however, Nordhelle Girect 
the modulation i ipplied by radio relay and th oe vee 
simultaneous re 
distances from the parent station at Bonn to Langen ception with 30 
berg on the one hand, and Nordhelle on the othe1 usec delay at 
are respectively 67.2km and 72km, making a tim: Nordhelle 0.08 0.07 0.90 
difference of 16 microsecond The distances t 
the next station, Herford, are from Langenberg 
136.5km and from Nordhelle 126.0km, i« a It will thus be seen that this method of operatior 
difference of 10.5k: giving a time difference not only saves one transmitting frequency; i.e., that 
of 35 microsecond Thus the path from Bonn it Nordhelle, but also that the resultant distortion 
to Herford is 51 “s« onger via Langenberg than over the radio relay system is generally less than 
via Nordhelle. In order to achieve phase equality that obtained with the more orthodox system of 
at Herford a time delay must be put into the Nord operation 
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The World’s finest Range of Magnetic 
Recording Tape 


Emitape ‘99’ is the latest addition 

range. It is a specially de- 
veloped thin based tape giving an 
increase of 50°, recording time 
for long playing purposes, and is 
available on the range of plastic 


ols as listed 


Length 
Title Size Approx. Price 
‘ Message "’ GP a” 175’ 
LP mn 250 
#** junior ~” GP 600 
. ; LP o 850 
*** Continental '’ GP 5} 850 
° - LP . 1200 £1 15 
‘ Standard "’ GP 7 1200 £1 15 
. * LP Mm 1800 £2 10 


d with metallic contact strips and suitable for all Tape Recorders 


oo oo'oo ane 


to-stop mechanism 
General purpose LP — Long play 


Full details of Emitape ‘77°, Empty Plastic Spools and Accessories are 
available from your local dealer or 


E.M.I. SALES & SERVICE LTD. 
RECORDING EQUIPMENT DIVISION 
Ww’) HAYES. MIDDLESEX, ENGLAND TELEPHONE: SOUTHALL 2468 


Export enquiries for products mentioned in this edvertisement should be addressed to 


E.M.1. INTERNATIONAL LTD. (atso at Hayes) 
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At last! a strong 


DOES THE WORK OF TWO TAPES. ‘scorcH Boy’ No. 33 Electrical Tape 


does the whole job alone. Saves labour, saves tape, saves space and time 


DOES NOT DRY OUT. Specially formulated plastic backing and adhesive 


outlast the insulation on the wire itself Ageing does not reduce the adhesion. 


MOISTURE PROOF. Trouble-free service when you use ‘SCOTCH BOY’ No. 33 
Electrical Tape No pin-holing (stretch it to its limit and see!) Oil and moisture 


cannot penetrate No 


fully reliable plastic 


WITHSTANDS EXPOSURE. ‘scorcHu Boy’ No. 33 Electrical Tape withstands 


continuous exposure to temperatures up to 105°C, and is unaffected by sunlight 
and weathering 


HIGH DIELECTRIC STRENGTH. Safer standards with less tape, because No. 33 
tape —7 thou. thick —has an average A.S.T.M. breakdown value of 10,000 volts! 
Insulation resistance : 200,000 megohms 


RESISTS SOLVENTS. Unexcelled for installation, constructional and maintenance 


work of all kinds, especially where it may be subjected to attack by moisture, 
oil splash, chemical solvents, et 


TAKES CONTOURS. No. 33 conforms to any contour, without curling or breaking 


off. The plastic backing resists abrasion and will not support combustion 


electrical fape 


- “ScotcH Boy’ 
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Voltage Coincidence 


Oscilloscope 


By R. J. D. REEVES* 


Multi-channel Displays on a Single-beam Cathode-ray Tube 


AN unusual method of presenting waveforms on the 
face of a cathode-ray tube is suggested, in which a 
conventional time base is used but the Y deflection 
is independent of the input. The raster is brightened 
at appropriate instants and the resultant collection 
of dots can be made to represent the input wave- 
limited, but multi- 
channel presentation can be achieved with vertical 
expansion and accurate voltage measurement on all 


shape. Time-base speed is 


channels. 


§ most applications of the cathode-ray oscillo- 
cope a repetitive function, which is available as a 
voltage waveform, is displayed on the tube to pro- 
ide facilities for time and amplitude measurements 
that waveform. Since the electron beam in the 
uring tube is usually deflected by voltage it 
is natural to apply the function directly the 
deflector plates; if necessary through the medium 
of a voltage amplifier. Although the limitations 
issociated with this technique can hardly be 
described as severe, some difficulties are en 
ountered when extremely high or extremely low 
require amplification; or when the 
function has a comparatively high d.c. content 
h is required to be measured, and which in 
ase calls for substantial “shift” to bring the 
waveform variations the linear part of the 
transfer characteristic. 
Voltage amplification is, however, not the only 
ivailable means of portraying a waveform on 
and it may well be that alternatives 
to the classical approach will show advantages 
in certain applications. 
It will be appreciated that an event occu- 
pying the bounded space on the c.r.t. screen 
represents a function which is being con- 
tinuously repeated in the time domain, this 
point tacitly understood by the 
observer, who is not directly aware of the 
periodic nature of the display. 
But in a conventional oscillograph the 
image itself is being retraced at 
the same rate and frequency (or a principal 
sub-harmonic), not because it is important to 
do so but simply because it is expedient 
Discounting the possibility of highly mobile 
displays, it may be said that the information 
content of the waveform is exhausted after 
the first sweep, and thereafter the problem is 
one of recording the display. Yet the ampli- 


to 


Irequencies 


iny 


to 


the tube, 


being 


Fig 


/ 


fier is capable of transferring new information in 
every sweep, and therefore it may be asserted that, 
fundamentally, it is of unnecessarily high quality 
for its ultimate purpose. It is only iry to 
retrace the display sufficiently often to avoid flicker 
ind to indicate a change in the waveform without 
undue delay. It is not important to trace at the 
speed of occurrence of the event and it is not even 
necessary to trace in the direction on the tube face 
which represents the elapse of time 

This discrepancy between the speed of the event 
and the necessary speed of image synthesis can be 
exploited to make some improvement in the 
presentation, as exemplified by modern “ strobo 
* methods, or, in the manner to be described 

permit a more primitive technique to be 
ipplied to the problem of mapping the voltage 
tume function 

The proposed 
coincidence circuit 
and for this reason 
cl issihied is a 
V.c.O 


necess 


1 
} 
I 


SCOpPIC 


here, t 


system substitutes a_ voltage 
for the customary Y amplifier 
an instrument of this type is 
voltage-coincidence oscilloscope 

Both the method and the resulting image 
apparent limitations, but these do not in 
coincide with those of conventional voltage 
implifiers and there are certain fields of application 
for which it is well adapted. 

Voltage Coincidence Method. A normal time 
ircuit is required for the X deflection; the 
province of the voltage-coincidence method being 
entirely that of the Y and Z (brightening) co 
ordinates The schematic diagrar is shown in 
Fig. | 

inusoidal audio-frequency oscillator is allowed 
to run independently of the trigger or input wave- 
forms so that its frequency is not correlated with 
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dots, does not progressively shorten as the time 
base speed increases, but remains at a certain 
minimum value which is a function of the oscillator 
frequency and the screen afterglow time 
Other input waveforms can be compared with 
lifferent reference signals and be presented at the 
ame time, giving the effect of a multiply split 
beam. Each waveform can be individually shifted 
ind magnified that functions that are widely 
separated on the voltage scale may be brought into 
juxtaposition on the screen. If a common reference 
ignal is used with all input waveforms the voltage 
iperture that the screen represents is guaranteed 
to be uniform, and signal magnitudes may be com- 
pared, or voltage cursor lines may be superposed 
on one function. Furthermore, a monitored cursor 
line may be shifted across the function to measure 
t when the reference voltage is common to both. 
The amplitude of the reference wave defines the 
ipparent screen aperture and therefore corresponds 
to the normal sensitivity control, and the maximum 
sensitivity limited by the resolution of the voltage 
oincidence circuit. The available shift is of course 
quite unrelated to the sensitivity and a vertical ex- 
pansion effect can be achieved. For this feature 
the power supply for the input stage of the 
dence circuit should preferably be carried on the 
hift volts, in order to reduce the necessary signal- 
handling capacity of that stage. This permits shift 
potentials extending to several hundred volts to be 
freely employed 
Because the Y-deflection waveform is so elemen- 
tary it is preferable to drive the “stiffest” tube 
o-ordinate with this signal and use the more sensi- 
tive plates for the time-base deflection. In this way 
the time base indirectly benefits from this type of 
presentation 
The coincidence circuits should be of high input 
mpedance, and a “ long tailed pair” circuit is suit- 
ible at the front end. An elementary circuit for one 
hannel is shown in Fig. 3. The brightening pulses 
from any number of channels can be combined 
through buffer diodes at the c.r.t. grid 
Fig. 4 is a photograph of a two channel! presenta 
tion, taken on a Mazda 30 
C2 cathode-ray tube with 
a FP2 long afterglow 
screen using a reference 
wave with a frequency of 
approximately 1 kc/s and a 
time scale The 
exposure was 1/10th 
second 
Limitations of the 
Method. The factor which 
limits the permissible speed 
of the time base is the 
duration of the brightening 
pulse, for this is intended 
to mark a point and should 
therefore occupy, say, less 
than one-five-hundredth 
part of the sweep duration 
A 100-usec sweep there- 
fore demands 0.2 usec 
pulses and __s represents 
about the ultimate limit of 
tume base speed The 
method is therefore not 
suited for fast displays 
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4. Simultaneous display of two waveforms, 
rate coincidence channels. 


using 


Another point is that the trace is plainly discon 
inuous in appearance, with the collection of discrete 
ints much in evidence. The effect is of a travelling 
hain of dots, constrained to follow the shape of the 
iput function, but unfortunately the chain never 
ippears to have sufficient velocity to create the im- 
pression of complete continuity. 
A more serious consequence of the dot structure 
that false patterns can be suggested when the time 
bas incorrectly synchronized to the waveform 
he multiple-valued patterns produced on a con- 
ventional oscillograph when the time base frequency 
has a fractional relation to that of the input waveform 
familiar occurrence. Under similar conditions 
o. will sometimes produce a pattern which 
a single-valued function of erroneous shape. 
Such false patterns can be shifted or destroyed by 
ightly changing the oscillator frequency, and this 
onstitutes a test for the validity of the display. 
The problems encountered in the design of this 
kind of instrument are quite different to the familiar 
of amplification, and are largely concerned with 
the method of indicating voltage coincidence. The 


idence circuit is required to resolve small volt- 
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full-line curves given here indicate the highest 
ies likely to be usable at any time of the day or 
for reliable communications over four long 
paths from this country during February 
jroken-line curves give the highest frequencies that 
stain a partial service throughout the same period 
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ESS 


CONDITIONS 


age differences and yet accept large voltage swings 
without drawing current, and at the same time it is 
desirable to maintain simplicity in this part of the 
circuit because the input stage at least has to be 
duplicated for each separate input channel. A fixed 
time lag in registering the coincidence is no draw 
back because it can be allowed for by advancing the 
phase of the sine wave which sweeps the tube, re 
lative to the reference signals. The display in Fig 
4 shows a slight dispersion of the dots due to an 
uncompensated time lag. 

The image on the screen does not suffer from any 
distortion in the usual sense although the unwanted 
dot structure may become objectionable or in 
idequate in cases where the duty cycle of the time 
base is very low or the frequency of the a.f. oscillator 
has an unfortunate relationship to that of the time 
base. The last condition can be cured, of course 
by having an adjustment control for the oscillator 
frequency. The fact that the Y-deflection signal i 
in d.c. isolation from all inputs ensures that there | 
no difficulty with astigmatism, and this, coupled with 
the fact that the brightness of the trace is indepen 
dent of the input waveform, means that the bright 
ness and focus controls are certainly only 
ally required, and may perhaps be pre-set 

The facilities for voltage measurement are good 
for the shift volts are not constrained by the sen 
sitivity setting, and the waveform can be very 
accurately lined up with a cursor. Moreover, since 
ill channels are direct coupled, several known volt 
age cursors can be displayed at once 

We may conclude, therefore, that the v.c.o 
used as an advanced form of valve voltmeter for 
composite displays of d.c. potentials and waveform: 
in the audio-frequency range. But the point to be 
emphasized here is that this is a new technique which 

worth consideration not only for the possibility 
of a new item of test equipment, but whenever dx 
presentation is called for in specialized equipment 
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frequencies 


T he 


figures are achievable at these 
second system entails conversion of signals 
in Band III into available channels in Band I 
Some distribution systems based on this type of 
conversion are in use to-day, and have the advantage 
that cable halved, compared with what 
they jand III frequencies. They have, 
however, 1c disadvantages viz:—a maximum of no 
more than two or three television channels can be 
iccommodated be only four unused channels 
and receiver selectivity prevents the 

of adjacent channels. It is difficult to design a 
and efficient three-channel filter in Band I 
Not all television receivers to-day, even those with 
turret tuners, have all the channels available for 
reception receivers would, in neighbouring 
flats in some , tend to interact with each other, 
and with f.m. recei' 
The third system of distribution of signals at 
transmitted frequencies can be accomplished in one 
of two using distributed amplifiers or 


losse ar¢ 
would be at 


ause 
are available 
use 


neap 


ers 


ways, i.¢., b 
channel amplifiers 
In the first method of the third system a combina- 
tion of channel amplifiers and distributed* ® amplifiers 
is used for the distribution of signals. The mixing 
of bands is done at low level to avoid cross modulation. 
Low gain channel amplifiers are used to equalize the 
levels of programmes in such a way as to 
for line output « 1/f). The com- 
then fed via distributed amplifiers 
This system has the following 


variou 
compens ate 
bined 
ind 


losses 

signals are 
plitter 
idivantage: 

lhe added reliability of the distributed amplifiers, 
but not a breakdown) in the operation 
of one valve due to ageing 
gain by only 
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ce a failure 


reduc the 
1.6dB (6 valve stage using 
There is no ap 
response charac 
drift. Higher out- 
permissible for a 
modulation 
figure, since the total power 
output is shared by several 
valves, and _ theoretically 
ind closely in practice the 
relationship between power 
nd the number of valves 
is linear, hence this is an 
economical system when 
high power is required. 
Ihe disadvantages are:— 
low gain for a_e given 
number of valves. Critical 
impedance matching is 
required The possible 
cumulative build up in 
frequency errors when 


cross 
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(a) 


Fig. 2 (a) Schematic distribution system network for a 
small block of flats; (b) details of 20-dB pad. 


amplifiers are cascaded. Valve failure, other than 
that due to ageing, puts all channels out of action 

In the second method channel amplifiers are 
employed for the distribution of signals. This 

easy to maintain and manufacture, shows 
a high gain per valve, low noise and low cost. 
Moreover, there is no need for channel equalizers, 
and on failure, only one channel is put out of service 
Although for a given cross modulation the 
relatively low, it is sufficient to feed tele 
programmes throughout a block of flats 
Examining the last two methods of distribution, it is 
ident that for installation in flats where the number 
of outlet points seldom exceeds one hundred, the 
channel transmission method is the most economical. 
Ihe latter part of this article therefore deals with the 
channel method of distribution. 

A schematic diagram of a block of flats is shown 
in Fig. 2. The network is planned on the basis of a 
maximum loss of 46 dB and the provision of 1 mV 
it the viewer’s television 
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has been based on the above assumption and the 
following section of this article will deal with some 
aspects of this design 

One particular channel amplifier used for dis 
tribution of Band-III programmes employs 2152 
valves with 210 volts supply for anodes and screens, 
and the maximum possible output with acceptable 
cross modulation is 250 mV fed into a 100-ohm 
coaxial cable. This amplifier has a gain of 52 dB in 
any channel in Band IIT with a bandwidth of 4 Mc/s 
at 1 dB Because of variation of signal strength 
in various localities, it has been found necessary to 
provide a gain control fitted in the cathode of the 
first Z152 valve with a maximum range of 20 dB 
Over-coupled circuits are used for the inter-valve 
couplings and, with all trimmers tuned to the centre 
frequency of any channel in Band III, a bandwidth 
of 4 Mc/s is obtained. 

Tests of this amplifier yielded very satisfactory 
results but only the noise and cross modulation tests 
need be discussed here, since these show the essential 
limitation in the performance of the amplifier. A 
signal of 300 nV fed into the Channel-9 amplifier 
showed a negligible increase of noise. However, for 
fringe areas, a cascode pre-amplifier is available. No 
noticeable cross modulation could be seen on a 
television receiver at the end of a 100-ohm line when 
the channel amplifier was providing 200 mV input 
The cross modulation is 55 dB or better for the 
above output with the gain control in any position 

In order to find the isolation factor required for the 
band mixing unit (Fig. 1, 2, 3) a Band-III amplifier 
was tested for inter-modulation with an interfering 
Band-I signal, both amplifiers working at full output. 
The test showed that additional isolation of more 
than 10 dB had to be provided by the filters. Not 
more however than 1 dB of insertion loss can be 
permitted for Band III, as 200 mV output is only 


just sufficient to feed a 500-ft line satisfactorily 


BAN 


Circuit arrangement of a band mixing unit 


Maximally flat, 4th order filters were chosen for the 
band mixing unit and proved to work satisfactorily 
Some results obtzined with these filters are given in 
the table 

For the purpose of everal Band-IT] 
programmes, a two-channel mixing unit‘ based on 
resonant lines ha developed. Coaxial line 
having an effective magnification, or ‘‘ Q ”’ factor, of 
approximately 30 ed and gave an insertion 
loss of under 0 Channels 9 and 11 for 
negligible cre modulation at full output A 
similar channel mix been developed for thre« 
or tour channels in II] In the case of the 
three-channel mixing unit, Channels 7, 9 and 11 
were used and Channel 13 was added for the 
channel mixer. Pure! trary channel frequencie 
were chosen to pro he design, and the insertion 
loss for remained under 0.85 dB 

Distribution box [ iding for all-wave radio 
Band I, Band II and Band III have 
Second order lumps ] mstant, Iter 
band acceptors an 
distribution box 


ymbining 


heen 


four 


any typ 


been developed 
were used a 
1 re tor Fig. 2 (b) shows a 

rating a 20-dB pad, whict 
teps down the li tage to a level of approximately 
I mV ‘The ohms) of the pad restor« 
the cabk High-voltage-level signal 
are used in distribution because the effect of pick uy 
by the cable i ninimiz ind the high pad ratio 
prevent any between the 
terminal unit lat Phe isolate the 
receivers conn 


A splitter w 


limpe 


interaction 
filters 
listribution box. 
mmetrical resistive network 
giving, for n way the supplied voltage at the 


way that the image and 
A four- 


Output terminalis u ucn a 
characteristic 
way splitter 
The value 


impedar ire maintained 


how! 


impedance 
Conclusion: lab ry tests showed that 
the channel type o ribution 1s 
blocks of flat [he system is simple with regard to 
manufacture and ma ind very fiexible. A 
further innel in Band ITI nee 
only the addition of o nplifier to the network \ 
Band-II amplifier of Mi bandwidth and it 
auxiliary equipment | © been developed, but 
are only mentioned i i ig (Fig. 1) in this article 


| lo« ks 


auistactory for 


increase Ol 


Field tests were ied « in a number of 


FILTER TABLE 


Atten in 
Bands dB 


Atten in 
Bands dB 


Insertion 


Loss dB 


Frequency 
Me's 


Il 13 
BI 2 
B Il 


Basic circuit for a splitter unit 


of flats in London on lead type coaxial cables and 
braided paper insulated lines with favourable results. 

Comparing the two methods of the third system, 
listribution by distributed amplifiers is 
advantageous where a high power is required, while 
the channel method is more economical for small 
installation 


means of 
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LONG-DISTANCE 
IT.A. RECEPTION 


HOWEVER 


} 


unpredictable the I.T.A. television signal 
London area, it is still apparently 
apable of propagating to places far beyond the normal 
ervice area. One such place is Bristol, over 100 miles 
from the Croydon transmitter. From here B. L. Morley 
iS writte: ry been getting consistently 
rood rect puion ever since the service began, except for 
i period of five days when severe fading was experi 
nced. The picture quality has apparently been good, 
ind on the test card the 2.5-Mc/s bars have been clearly 
ie fined 

Mr. Morle' been 
and they have all 
ypes, thoug! I 
implifier a 

ommercially 


may « in t own 


that he ha 


several different 
normal commercial 
to use an rf. pre 

ome occasions The aerial is also 
lable product, but is somewhat more 
elaborate than tl isual sort of domestic array. It con 

ts of four each containing five elements, 
irranged side by de and mounted on a 26-ft mast on 

himney sta ving an overall height of about 50ft 
i point itself is some 380ft above sea level 
Quite good results have also obtained with an 
icrial using just two of the five-element units The 
feeder is a semi-air-spaced low-loss type 

Band-III convertors have not been very successful 
inder_ thes onditions, however, and a considerable 
of interference has been experienced with them 
the interference was identified as being 
operating in central London! 

As a further proof of the propagating abilities of the 
200-Mc/s signal, Mr. Morley mentions that he has also 
obtained a picture from the 1-kW L.T.A. test transmitter 
at Lichfield, which is over 90 miles away. 
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been necessary 
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from radio taxis 


WIRELESS WorLD, FEBRUARY 1956 


FEBRUARY, 1956 Wrretess WorLp 


Oe 


valveholders 


for industry 


Ediswan Clix Valveholders give continuous trouble-free operation under 
the most exacting conditions encountered by Industrial Electronic 
equipment 

The very wide range includes B7G, B8A, B9YA, BIG and a number of 
larger types such as B4A, B4D and B4F all complying with the appropriate 
specifications for Government equipment. Insulation materials include 
P.T.F.E., Nylon-phenolic and Quartz-phenolic; contact material is silver- 
plated Beryllium copper. Catalogue of complete range of Radio, 


lelevision and Electronic components available on request 


This B4D Quartz-loaded moulded valveholder is 
a typical specimen from the Ediswan Clix range 


EDISWAN 


Gil. li K 


RADIO, TELEVISION & ELECTRONIC COMPONENTS 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
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Suppressor 


Choke 


Cores 


an 


a 


erminations at both ends ensure a wide 
field of application for these cores in the 


construction self-resonant chokes for TV inter 


feren suppression. Indeed, this is an 


outstanding design feature for many types of R/F 


ls and chokes required in small light 


weight equipment. High internal resistance means 


that the shunting effect on the coil is 


negligible. The range of materials and termina- 


t most frequencies, 


tions is such tha 


particularly Band III, are adequately covered. 


ire readily available to Design Engineers on request Plessey 
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LOOPS WITHIN LOOPS 


LIGHT ON 


By « CATHODE ” 
y — SYSTEMS — 


i I may be that so much talk about feedback has, 
by an association of ideas, made everybody heartily 
ick. But the fact is that this “‘ loops within loops ” 
aspect of the subject is the one I actually set out to 
expound, and the last two months’ instalments have 
been merely introductory. However, let no one who 
has missed them think he has made the mistake of 
coming in at the last stage of a close-knit serial. 
Ihe only necessary qualification for reading on is an 
understanding of ordinary simple feedback systems. 
In these, a connection is taken from somewhere 
near what might rather pompously be termed the 
point of utilization ’’ of the amplifier to some point 
nearer the input. Thus there is formed a complete 
looy Ihe loop is made to embrace as much of the 
amplifier as practicable, and especially those parts 
nearest the output end, for two reasons: (1) to 
extend the distortion-reducing benefits of feedback 
much of the system as possible and especially 

parts where most distortion is created; 
ind (2) because these benefits are proportiong| to the 
imount of amplification round the loop. The most 
important parts to include are the output stage and 
output transformer, because they cannot be designed 
in any other way for really low distortion without 
restricting them to an uneconomically low power 
output But if even the whole secondary voltage 
of the output transformer were fed back to the input 
ame stage, it would be too little to do much 
So even if distortion in the preceding stage 
or stages were small enough not to bother about, 
there would still be a good reason for including it or 
them in the loop. 
Unfortunately, 
feedback is taken, the 


nose 


of the 


good 


however, the farther back the 


THE MORE COMPLICATED FEEDBACK 


POSITIVE AS WELL AS NEGATIVE 


the two anti-phase signals for the push-pull output 
stage; and feedback is taken from the transformer 
secondary to the cathode of the first valve of this 
group. The designer’s intention may have been a 
single-loop feedback system, but whether he wanted 
it or not there is a feedback loop within the ain 
loop—V, has 50°, feedback as a result of half the 
total output load resistance being on the cathode side 
Here there is of course no possibility of bypassing 
this cathode resistor to get rid of the local feedback 
But some amplifier circuits enclose within the main 
feedback loop a valve that would normally have its 
bias resistor bypassed, and one may wonder whether 
or not to do it. Perhaps one decides to leave it un 
bypassed, with the thrifty idea of saving a capacitor 
and at the same time throwing in a little extra feed 
back—all to the good, surely! Is this reasoning sound? 
Again, sometimes there is unintentional feedback at 
very low frequencies because of the power-supply 
impedance being common to all valves and not 
sufficiently short-circuited by the smoothing capa 
citor. Intentional or not, how does one calculate 
feedback when there are one or more loops within or 
overlapping the main loop? 

Perhaps it will be a good idea to work up to 
answering this general question by way of a particular 
example. One of the simplest and most likely has 
already been mentioned—how does omitting a 
cathode resistor bypass capacitor within a feedback 
loop affect the general situation? ~Does it make 
its own little contribution to reducing distortion, 
or what? Fig. 2 shows the circuit, with the omitted 
capacitor dotted. There is no reason why this stage 
should not be considered on its own, for if one were 


greater the total phase 
hift around the loop at 
extreme frequencies and 
the greater the likelihood 
of oscillation at such fre- 
Efforts to pre- 
ent this have resulted in 
i flood of ingenious 
and expedients, 
ome of them very diffi- 
cult for non-specialists to 
follow. But for amplifiers 
that are meant to have 
really low distortion, these 
difficulties must not be 
allowed to stand in the 
way. Feedback over at 
two and probably 
three stages can almost be 
taken as a necessity. 


quencies 


devices 


least 


A typical arrangement 
is outlined in Fig. 1. The 


first valve is designed to 
give a high voltage am- 
plification; the next is a 
phase splitter to provide 


Fig. I. 
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VIS + f 


FEEDBACK 


Example of a typical audio amplifier circuit, with a deliberately provided negative 
feedback loop, and also an unintentional internal loop caused by cathode feedback in the 
middle (phase splitter) stage 


How does this affect the whole performance of the amplifier 7 
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shut up in a box with it one would have no means of 
telling whether there w 


loop in the great world 


set up by the signal 
oppose the incoming 38! 
reach the valve betwee! 
going to stop to quote tl 
effects precisely—they a 
one would expect, the 
in a cathode follower 
phase-shift all reduced 
R, is only a small part « 
the valve 

It is unlikely that the 


reducing distortion in a 


as an all-embracing feedback 
outside, or not. The voltage: 
urrent flowing through R 


ignal voltage leaving k to 


1 cathode and grid. I am not 
1¢ formule for calculating the 
re in the reference books. A 
effects are the same as one get: 

implification, distortion and 
but much less so, because 

yf the resistance in series with 


re will be very great need for 
ge like this, but every Littl 


help Reduction of pha hift is likely to be still 


more welcome to the px 


’ 
this valve does form 
loop As tor the | 
the price 


Misguided Local E 


If now we imagine 
knowing exactly what 
other tage and the 
be unable to tell 
little feedback y 
the lower gain, phase 
feedback by using 

In other word 
at least on paper 
to one having onl 
really contains the 
question about hov 
system 

As we judg 
within the Fig 
reduced phase shilt is « 
system Outside that 
have remembered 
in that whole 
feedback is propor 
gain round the main 
one stage it falls in th 
distortion rises in 
the total distortion | 

ven if th 

Fig, 2 
little private 
wouldn't be) that 


tage W 


rise in total distortio 
efficiency of the main 


well-meaning emplo 


outside, who know that 
i multi-stage feedback 
ation, isn’t that alwa' 


nterprise 


r utside the box, not 
in it, and examining th 
iback connection, we will 
the box contains its own 
hown, or a valve in which 
tc., are obtained without 
coupling resistance, say 
ystem can be reduced 
onceivably in actuality 
feedback loop That 

tf the answer to the general 
late multi-loop feedback 


light reduction of distortion 
rood 80 far as it goes, and the 
en more encouraging for the 
But we may perhaps not 

the reduction of distortion 
ought about by the main 
the amplification (ot 
ind if the gain falls in 
portion throughout, and 
proportion Nearly all 

© be due to the output 
of the distortion in the 
ely eliminated by its own 
tem vhich of course it 

ot nearly make up for the 
iting from the reduced 
feedback system. It is like a 
tarting a scheme that is a 


success in his own department but seriously upsets the 


working of the firm a 
Having absorbed tl 


outcome of our inquiry 


to accept the idea of di 


feedback into a negati 
idea was expounded 
July 1950 issuc f 
go back that 

guessed by 

found for negative 


dt 


perhaps rather unexpected 
ve may be better prepared 
liberately introducing posi! 
feedback amplifier Phi 
t (Thomas Roddam in the 
he sake of any who don’t 
you may have already 
versing everything we 
that introducing posi 


tive feedback within the main loop increases the loo] 


rain and therefore red 
g 


ices the total distortion; and, 


provided that the stage whose gain is increased by 


the positive feedback 
the increase of distorti 
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originally had little distortion, 


mm within that stage will do 


little to offset the overall reduction. The figures 
he gave as an example of this were 10%, distortion 
in the output stage and 1% in the two preceding 
tages; total without feedback between 10°, and 11 
Applying 20 dB of positive feedback to the two stages 
raises their distortion to 10%, making a total that at 
the worst might be 20%; but 40 dB of main-loop 
negative feedback reduces this to 0.2% or less 
Removing the internal positive feedback reduces the 
negative feedback to 20 dB, with the result that the 
ital distortion is about | 

But with positive feedback the amplifier will 
presumably be more difficult to keep from oscillating, 
not only because of the increased loop gain, but also 
because of the increase in phase shift. So, as T. 
Roddam emphasized, this is not a method to try 
inless one 


tne stabil } 


blem 

One id 
eemed ve 
when it o« 


me, is tO ar 


Ositive 

tem ) 
phase hift 
ound and make 
t negative just aft 
those  frequenci 


° 


where the nega :, 
tive feedback ! ! 
, ‘ 4 
threatening troubl 
by becoming posi Fig. 2. Often one has to decide 
tive Whenever ; whether or not to use a cathode- 
lever idea occur: resistor bypass (shown dotted). 
I 7 Which is better? 


to me 
ure that there 

IS a Snag in it, or (2) it has been thought of before 
In this case a possible snag seemed to be that at 
frequencies where each kind of feedback contributed 
about 90° phase shift, the loop gain might not be far 
hort of maximum and the conditions for oscillation 
therefore fulfilled. However, at least some people 
who thought of it before seem to have made it work 
to their satisfaction. An amplifier of this kind, due to 
J. M. Miller of U.S.A., was described in Audio 
Engineering for December 1953 (p.2). How does it 
ivoid the supposed snag? 


Positive Feedback 


find ourselves getting a bit confused at this 
it may be because our Nyquist diagrams, 
howing how feedback that starts by being negative 
an swing right over at certain frequencies to become 
positive, may have given us the impression that we 
already know all about positive feedback. For 
instance, some readers may happen to remember that 
last month I said that even when negative feedback 
becomes positive it still reduces phase shift. When 
they read this month that positive feedback increases 
phase shift they may conclude that I at least am 
getting sufficiently confused to contradict myself 
Perhaps we had better look into positive feedback 
a little more carefully 
Fig. 3(a) shows the upper-frequency part of a 
juist diagram for a negative feedback amplifier 
[he net input voltage, assumed to be one unit 
strong, 1s represented by the vector ez. The fed-back 


» 
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voltage at medium frequencies is represented by 
ef», exactly 180° away and therefore purely negative. 
As the frequency rises, this vector turns clockwise 
representing phase lag) and gets shorter (represent- 
ing falling amplification). If these effects happen to 
be caused by shunt capacitance in two stages, the 
vector ef, at frequency f,—the ‘‘ turning frequency,” 
at which the capacitive reactances are equal to the 
resistances they shunt—lags 90° (¢,) and is half 
ef,, in length. The total input needed with feedback 
has been altered from /,,7 to fa. Assuming that the 
fed-back voltage is in phase with the output voltage, 
then the phase shift with feedback is ¢’,, which is 
obviously much less than ¢,. Even at a much higher 
frequency, f,, the phase shift 4’, with feedback is less 
than without, although we are now within the 
positive-feedback zone—a circle with centre i and 
radius ie. This phase-reducing effect holds good right 
up to the frequency f, at which both angles are 180 
and feedback therefore purely positive. 

But—and this is the important point—when feed- 
back is meant to be positive one doesn’t reckon phase 
angles in the same way. Our diagram (a) has been 
drawn for 4:1 negative feedback (12 dB), repre- 
sented by ef,, being 4 times as long as e. So it 
reduces the gain of the amplifier five-fold (/,,7 is 5 
times as long as e7). Suppose for the sake of compari- 
son that /, is four-fifths of the way along ei. Then at 
that frequency the feedback increases the gain five- 
fold. Suppose now that we intentionally apply this 
amount of positive feedback. Then at the frequency 
/,, the picture must be the same as at f, with negative 
feedback—/,,, must be plotted where f, was. Fig. 3(b) 
shows that part of the diagram on an enlarged scale 
for clearness. The fed-back voltage ef,, is in phase 


with the net input e at the normal working frequency 
fn, and the total input with feedback, /,,i, is com- 
paratively small, and is also at 0°. 

At a slightly raised frequency f,, at which the fed- 
back and output voltages lag the net input by the 


angle ¢,, the angle between them and the total 
input (which is now f,) is ¢’,. Positive feedback has 
considerably increased the phase shift. What is 
more, the total input has been increased several-fold, 
from /,,1 to f,14, which means that the loss of ampli- 
fication when positive feedback is used is much worse 
than with no feedback and of course worse still than 
with negative feedback. All this is obvious even with 
the quite small feedback ratio I have chosen in order 
not to crowd the diagrams, but if you draw one with 
f,. very close to 1, to represent a really strong dose 
of positive feedback, you will see how even a small 

causes a large ¢, and a rapid increase in the 
required input voltage. 

So if we now widen ¢, out into a full right angle, 
the phase shift of the stage as a whole (¢’,) widens out 
into rather more than a right angle. But not enough, 
when added to ¢’, in Fig. 3(a) to make two right 
angles (180°). It would be at a rather higher fre- 
quency that the inclusion of the positive-feedback 
stage (b) in the loop represented by (a) would swing 
the negative-feedback vector through 180°, and it is 
clear that at that frequency the five-fold gain of the 
positive-feedback stage would have turned into a 
substantial loss, to be added to the loss in the rest of 
the main (negative-feedback) loop. The greater the 
reliance on positive feedback for gain at /,,, the 
greater the fall off at the extreme frequencies at 
which the total phase-shift is 180°, and therefore the 
greater the negative feedback and consequent dis- 
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tortion-cancellation that could be adopted withou' 
oscillation, 

Another thing: if a lot of positive feedback is used 
internally, the overall gain needed for effective feed 
back can be obtained with fewer stages and therefore 
less rapid phase-shift with frequency. 

So internal positive feedback looks like a good thing 
Yet some authorities, such as W. T. Duerdoth, 
advocate internal negative feedback. Is there any 
end to the contradictions in this subject? Well, one 
apparent contradiction has just been cleared up 
What, then, about conflicting advice about the kind 
of feedback to use in internal loops? 


A Box of Tricks 


It is true that the greater the loop gain (represented 
by the length of ef,, in Fig. 3(a) in a main negative 
feedback system, the greater the reduction of distor- 
tion in the amplifier included in that loop; and internal 
positive feedback is one way if increasing the loop 
gain. So it does look as if internal negative feedback, 
by reducing the loop gain, would result in less re- 
duction of distortion and would therefore be a bad 
thing. But there are more ways of increasing loop 
gain than by increasing the amplification of one or 
more of the stages. Loop gain is what we have been 
denoting in previous articles by AB. Just now we 
have been concentrating on A-—the gain of the 
amplifier. But what about B, the proportion of the 
output fed back? Generally it is much easier to 
avoid extreme-frequency phase shift in B than in A. 
So it is quite a reasonable policy to use internal 
negative feedback to reduce phase shift, and then 
make up the loss in A—or perhaps more than make 
it up—by increasing B. 

There are still some tricks left in the box. We have 


Fig. 3. If this Nyquist diagram referred to a circuit con 
taining two shunt capacitances, its turning frequency (f,) 
would be at 90° from {,, as shown, but at 180° it would 
have curved in toe. Here it is assumed that some com 
plication keeps the loop gain up to ef In (a), feedback 
at working frequencies f..) is negative, in (b), positive 


been assuming that 
whi-h Fig. 2 is a 
reduce gain (and 


internal 


U I 
weetly 


negative feedback, of 
simple specimen, would 
o reduce overall negative feedback 
over the working range of frequencies, and then tend 
to restore the gain at extreme frequencies (as a 
result of stray capacitances, et Except that thi: 
restoration is pushed to such extreme frequencie: 
that the gain in the rest of the amplifier has a chance 
by then of being reduced to safe limits, it looks as if 
this policy achieves the worst everywhere. But as 
long ago as 1938* L. I. Farren described a subsidiary 
(or internal) feedback in which this objection was 
met. Instead of a plain resistance R, he specified a 
combination of impedances, R,, R,, C and L in Fig. 4 
The idea was to minimize negative feedback in the 
working frequency that almost the full 
stage gain is developed there, and to cut down the 
stage gain by negative feedback at the extreme fre- 
quencies where there is risk of oscillation 


band oO 


The Brink of the Pit 


French radio 


entertaining and not 


I have just been reading in the 
journal Toute la Radio an 
discouraging review of the collection of my works 
published under the titk Second ‘Thoughts on 
Radio Theory.” In France there are two popular 
books called *‘ La Radio?—Mai est trés simple ’ 
and *‘ La Television?—mais c'est trés simple,’ and 
the reviewer liked to have written 
** Second would 
have been able to entitle it La Radio?—Mais ce 
n'est pas si simple!” He s to have got the idea 
that ‘* ce diable d’homm« is his co-reviewer called 
me) is wont to take the simplest concepts in our 
science, reveal that they are in reality very complicated 
and then, just as the reader is falling into the grip of 
gloom and despondency, re-establish order and 
clarity 

Well f it that way, but it doe: 
rather look as if it is how the present study is going 


says he would have 
Phought: himself because he 


I hadn’t thought 


Wir 


Fig. 4 


designed to 


Cathode network 
minimize 
feedback at 
working frequencies and 
bring it into effect at 


extreme frequenc 1es$ 


negative 


~ 


w: Fig. 5. Three-stage 
amplifier with a main 
feedback loop (A, A A 
B.,) and an internal loot 


Bo) 


r ' 
" h B A, >— / A; > 
Bye 


2" 


Fig 6 
loops 


Three-stage amplifier with overlapping feedback 


ia) 


Fig. 7. This is the same system as in Fig. 6, but drawn 
so as to make it easier to see how the same rule as in 
Fig. 5 


> can be applied 


Feedback is a very simple idea. But I should imagine 
that any readers who hadn’t proceeded beyond that 
view of it are by now convinced that it is an ex- 
ceedingly complicated and tricky subject, full of 
apparent contradictions and practical difficulties. If 
any are not so convinced, I would assure them that 
we have hardly begun. We might go on to consider 
in detail how the Fig. 4 system influences for good 
ind ill the design of the amplifier of which it forms a 
part, and what decides the component values. Then 
if that seemed too easy) we could go on to some 
much trickier circuits that have been used. So far 
we have said nothing about how the various feedback 
loops are connected up; one finds that our convenient 
assumption that they don’t interact with one another 
except forward through the amplifier doesn’t neces- 
sarily hold. This particular problem of interconnec- 
tion is further complicated by another effect of feed- 
back that we have left out of account—its raising and 
lowering of input and output impedances. As I 
pointed out in the June 1955 issue in connection with 
athode followers, in some systems the amount of 
feedback that operates depends greatly on the imped- 
ance of the signal source. 

Lest the grip of gloom and despondency, alluded 
to above, become permanent, I will hasten to say that 
we are not going to do any of these things. Some 
brave souls among us may be prepared to venture into 
the jaws of death and perhaps return bearing with 
them a lucrative trade in hi-fi equipment; let me 
not deter them. But I have a responsibility toward 
the others, and for their sake will conclude with a 
simple outline of how loops within loops can be 
reckoned 

The guiding principle is one that we came across 
near the start; namely, substituting equivalent feed- 
backless stages for those that have local feedback. 
It is necessary, of course, to confine this simplk 
treatment to systems in which the feedback connec- 
tions don’t affect stages outside their loop except 
as a result of what they do inside. Fig. 5 shows an 
amplifier consisting of three single stages, represented 
by the conventional symbol. (Personally I think 
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the triangular amplifier symbol would be more 
telling if it widened in the direction in which the 
ignals were magnified; but that is by the way.) 
As hitherto, A denotes voltage magnification without 
feedback, and A’ is the same with feedback. The 
two are related by the basic feedback formula 
A 
1 — AB 

All that follows is just filling in the details. B is the 
proportion of A fed back, and in Fig. 5 two loop 
are shown to demonstrate the notation: ‘“ B,,”’ 
means B from the output of stage 3 to the input of 
1, and so on. 

Che total gain of all three stages without any 
feedback (= A) is of course found by multiplying 
ill the separate stage gains together: 

A=+-A,A,A, 

now that B,, is connected. Then A, 
becomes A’,, which of course is A,/(1 A,B,,). 
Consequently the total gain becomes A, A’, A;. 


One can then tackle the amplifier as a whole with 
B,, connected: 


Suppose 


A, A’, As 
1 — A, A’, A; Bs; 
If you substitute A,/(1 A, B,,) for A’, and then 
multiply above and below by 1 — A, B,, you will 


get 


A 


A, A, Ay A 
1—A,B,, — A, A,A,B,, 1—(A,B,,+AB,, 


Chis is interesting, because it shows that A’ can be 
found in one go by using the basic formula, modified 
by interpreting AB as the sum of the separate loop 


A 


A.F.C. Unit for 


Correcting Frequency Drift in a Novel 


By C. H. 


aes a reactance valve in an 
existing receiver for automatic frequency control is 
often a major operation, involving the re-design of 
the oscillator stage. The a.f.c. system described here 
obviates this difficulty combining simplicity with 


convenience and a high degree of efficiency. It also 
has the following advantages: 

1. Asymmetrical control is easily obtained. As 
f.m. receivers invariably drift in one direction only 
almost the full range of control can be concentrated 
on correcting for this drift. Alternatively the control 
can be symmetrical. 

2. No major alteration is required to an existing 
receiver and apart from the usual power supplies 
only one connection is made to the receiver’s oscilla- 
tor 

3. Only one valve (which can be placed anywhere 
convenient) is used; this performs the dual function 
of operating the indicator and the a.f.c. device. 

The operation of the controlling unit (see Fig. 
1 on page 96), can be more readily understood if 
the basic principles of motor-driven a.f.c. are borne 
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gains. If the inside loop had been around A, or 
A,, then A, B,, or A, B,, would have appeared 
instead of A, B,. If it had been around A, and A,, 
then the term would have been A, A, B,,. 

The thing can perhaps be made clearer by choosing 
some numbers for Fig. 5. Suppose A, A, 
A, = 10, By —0.4, and B,, = — 0.02. Then 
A without feedback is 1,000. With B,, only, A’, 
10/(1 4)=2. So A, A, A; = 200. Applying 
B,, to this, A’ = 200/(1 4) 40. It could 
have been arrived at direct: A 1000/(1 4 + 20 

40. If B,, were omitted, A’ 1000/(1 20) 
47.6. Incidentally, although B,, reduces this only 
slightly to 40, it increases distortion considerably, 
for that is divided by only 1 + 4 instead of | 20 

Fig. 6 looks more tricky. But it sorts itself out 
if redrawn as in Fig. 7. Here the internal loop gain 
is A, A, B,,, and the same method as above can be 
applied to find (A, A,)’: 
A, A, Ay Ay 

: l (A, A, B,, A, Ay Bays) 

Between the output of A, and the output of A, 
there is the gain A,, so A’ is the above multiplied 
by A: 

M A 

1 —(A, A, B,, A, A, B,,) 
So Fig. 6 is covered by the same rule as Fig. 5. 

At frequencies where the AB terms are either 
purely negative or positive, A’ can be calculated by 
simple arithmetic; but in general A and B are ** com- 
plex’? numbers, necessitating such methods as 
measuring vector diagrams or the use of 7. So in 
practice, although the principle is simple enough, 
it can mean a bit of work. 


F.M. Receivers 


Manner : Adding a Tuning Indicator 


BANKS 


in mind. The sequence is as follows: a discriminator 
and a d.c. amplifier drive a reversible motor, which 
is coupled to a small variable capacitor, and, which 
in turn, is shunted across the oscillator tuning 
capacitor. In the system described here a moving- 
coil meter movement is used as a motor; the needle 
then becomes a ready-made moving capacitor 
vane. All we have to supply is a slip of metal for a 
fixed vane, cut to the shape depicted in Fig. 1. 
It is mounted either in front or behind the pointer 
of the meter and as close to it as possible without 
actually touching and is connected by a short lead 
to the oscillator tuning capacitor. 

An example of how the system works is as 
follows:—say the oscillator drifts to a lower frequency; 
the discriminator voltage, which is applied to the 
grid of V,, swings negative. The resulting drop in 
anode current tends to move the needle to the 
left; the slightest movement however reduces the 
capacitance between the needle and the fixed vane, 
and therefore the total capacitance across the 
oscillator, thus increasing the oscillator frequency 
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, 
ry 
he 


0.5 ul 
100 pl 
tion for tuning indicator 


ass and scale, for a.f.« 


drift is to 

action takes place 

design, drift to a lower 
instead of negative 
fixed vane should be re 
indicated in Fig. 2 Phe 
about the desired 


ind correcting for tl lt If the 
higher! 

Dependent 0 a | 
lrequency 


irequency the ! ( 


may Cause positive 
swing. In wh ise the 
versed t the 
POSILIVE wing pring 
reduction of capacit 

If a mistake ind the fixed vane is fitted 
the wrong way it will immediately become 
obvious, bec: the irift will be greatly 
tuated and th igna fit possible to tune it in 
at all, will rapidly fad In order to make the 
Operation a8 clear as possible ¢ is shown connected 
to the practice it is best connected 
to the terminal whi ymmon to the needle and 
one side of the mo in the meter 

The time constant of R,¢ plays an important 
part in tl hould be not less than 
0.5 s ierwil uncontrollable needle flutter may 
result ipacitance of C, the slower 
will be the nt of the controlling needle when 
tuning In more than filter out the 
audi ignal, they smooth out needle flutter also 
The be und mbination was found 
be 1 MQ and 0 Chi lightly on the 
slow side but en one to tune rapidly throug! 


accen 


meter need ly 


may be 
stations with no an needle movement, which 
advantage It does not affect the a.f 
when tuni 1 normal fashion 


IS quite 
efficien 
Precis con 


tructional details cannot be 


given a 
idual requirements and 
Suffice it to record that 
on a unit excellent results, but 
drifts badly, the a.f me as mounted under 
the chassi used on its side 
he controlling needle then passed within jin of the 
tuning capacitor and required only a short support 
and connection to the fixed If a difference of 
h.t. potential exists between the pointer and the 
fixed should be provided as a 
safeguard 
The tuning 
since the Wrotham, 
and over long periods 
explanation as it follows the same 


so much depend 
the de 


ign of the 


certain 


which in thi ase was 


vane 


vane thin insulation 
been in use 
has proved stable 
and needs little 
movements as the 


indicat which has 
early days of 


reliable 
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Left: Fig. 1. Circuit arrange- 
ment of the a.f.c. system and 
tuning indicator described in 
the text. 


Alternative 
vone on 


Below: Fig. 2. 

position of fixed 

a.f.c. meter. 
EXISTING 
OSCILLAT 


a.f.c. needle. It provides a useful check on perform- 
ance. With no signal, the standing current, conven- 
iently set at half scale, is, of course, the correct 
tuning point. For the benefit of those who, like the 
author, do not appreciate the doubtful decorative 
qualities of meters in a domestic receiver it is only 
necessary to cut a small aperture in the control panel 
just large enough to show the relevant movement of 
the needle of the tuning indicator 

With V, grid earthed, alignment simply consists of 
setting the a.f.c. needle opposite that section of the 
fixed plate upon which it is desired to work, either 
by adjusting R. or by the meter zero adjustment 
It should be central, as in Fig. 1, if symmetrical 
working is required; towards the high-capacitance 
end, if the oscillator drift is krown to be to a lower 
frequency; and towards the low-capacitance end if 
the drift is towards the higher frequencies. The 
receiver is then tuned in correctly and the calibra- 
tion adjusted if required. Removal of the earth on 
V, will bring the tuning indicator and a.f.c. into 
operation. If all is well, stations will be found to 
occupy a little more space on the tuning scale than 
formerly and tuning is, somewhat simplified. 

Apart from the importance of the time constant of 
R,C, already mentioned, there is considerable 
latitude in the choice of components; but as a guide 
a list of those actually used in the original unit are 
given. V, is an SP61 strapped as indicated. There is 
no reason why a normal triode should not be used 
providing it is worked well within its capabilities and 
preferably on the straight section of its curve 


RADIO MEN IN AVIATION 


AS the sale ind 
becomes mor 


regular operation of civil aircraft 
ind more dependent upon the efficiency 
of electronic ground installations, the demand for 
lectronics en ind technicians in the Ministry of 
rransport and Civil Aviation telecommunication 
organization increas¢ 

New entrant radio technicians must have a 
knowledge of radio fundamentals and some practical 
experience cither in the Services or industry. After nin¢ 
veeks at the Ministry’s Training Establishment, they 
take up duty at one of the aerodromes or specialized unit 
but return to the school at intervals to gain proficiency 
in the maintenance of the more complicated electronic 
navigational aids 

Ihe qualifications and experience needed to become a 
telecommunications technical officer (grade III) are under 
review but at present the Ordinary National Certificate 
in electrical engineering (or the City and Guilds Certifi 
ates in telecommunications principles III and radio III 
together with eight years’ experience in an appropriate 
technical field are necessary 


ineers 


basic 
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VORTEXION care recorver 


% The total hum and noise at 74 inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs. 


% The meter fitted for reading signal level 
will also read bias voltage to onible a level 
response to be obtained under all circum 
stances. A control is provided for bias 
adjustment to compensate low mains or 
ageing valves. 


*% Alower bias lifts the treble response and 
increases distortion, A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each 
instrument. 


¥ The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 


*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 


% The .5 megohm input is fully loaded by 
18 millivolts and ts suitable for crystal 
P.U.s, microphone or radio inputs 
The amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc 
measures 8tin. x 224in. x I5zin. and weighs 30 Ib. Variable bass and treble controls are fitted for control of 
he pl k I, 
PRICE, complete with WEARITE Tape = ‘"® Play back signa 
DECK (£8400 % The power output is 3.5 watts heavily damped by negative 
feedback and an oval internal speaker is built in for monitoring 
purposes 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 


%& The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £418 0 0. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

it is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel! stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 
valves PRICE 43% 15 0 
Used in many hundreds of large public address 
installations and recording studios throughout the 
world 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones. LiBerty 2814 and 6242-3 Telegrams: “ Vortexion, Wimble, London.” 
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Complete 5 valve Superhet 
5-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses Jesigned to teach Rad Televisi« 


Electronics more quickly and thoroughly than any other method. Speci 

prepared sets of radio parts are supplied and with these we teach you, in your 

own home, the working of fundamental electronic circuits and bring you easily 

*o the point when you car nstruct and service radio receivers, et« FILL IN COUPON PROS, 
Whether you are a student for an examination; starting a new hobby SPECT 

intent upon a career in industry r running your own business these Practical 

Courses are idea! and may t yours at very moderate cost 
With these outfits h you receive upon enrolment and which remair 

your property, you are structed how to build basic Electronic Circuits 

(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and 

servicing of complete Radio and Television Receivers 


_— TELEVISION COURSE ncluding a complete set of o E.M.1. INSTITUTES 


equipment d gz with ¢ Jesig cons 


tion and servicing of a higt ef 127X, Grove Park Road, London, W.4 
quality television receive | ease st me FREE 


your 


book on Practical Courses. 
Courses (with equipment) also available in many other engineering subjects 


COURSES FROM 15/- PER MONTH 


EMI INSTITUTES 
An educat rganisatio € he EM roup of Companies w fe 
“HIS MASTER'S VOICE MARCONIPHONE, COLUMBIA, ETC 


of interest 


NAME 


Simplified “Wow” 


and 


BY R. G. WICKER 


“Flutter” Measurement 


Using an Audio Oscillator and an Oscilloscope to Check a Tape Recorder 


A, l'HOUGH specially designed test equipment is 
generally used for the measurement of “ wow” and 
flutter” in the factory development and production 
! tape and disc reproducers, it is possible to achieve 
irate results with simple standard test equipment 
I'he method to be described requires a calibrated 
lio-frequency source and a cathode-ray oscillo- 
cope, and was worked out in detail while awaiting 
delivery of a tape recorder. Subsequently, it 
vas pointed out to the author that the method is 
isically the same as that described by E. W. Berth- 
Jones (Wireless World, December, 1949), but as that 
ue is now out of print and the original article 
dealt primarily with gramophone turntable fluctua- 
tions, an account of the author’s experiences with a 
machine may prove to be of value. 
If, in a machine with separate recording and play- 
k heads, a constant tone is fed to the recording 
everal wavelengths of the tone will be estab- 
hed on the tape between the record and playback 
id rhe number of whole and partial wave 
gths will depend on (1) the frequency of the 
the speed of the tape which, together with 
juency, determines the wavelength, and (3 
between the heads. If we include 
implifiers to bring the amplitude to a suitable level 
for observation there will be some phase shift which 
must be accounted for. 
Of the above (3) is a constant and (1) can be made 
stant, at least for short periods of time. The 
remaining factor, tape speed, should be constant, 
it it is in fact variations of this which we wish 
measure, and these will show up as variations in 
phase relationship between input and output 
eforms 
t us see how this works out in practice. 


distance 


The 


only equipment required is a frequency-calibrated 
audio source tunable from about 50c/s to at least 
5,000 c/s (purity of waveform being unimportant), 
ind a cathode-ray tube with its power supplies 
X and Y amplifiers are a help but not essential 

Suppose that we have a tape recorder working at 
under test. First, we must measure the 
distance between the record and playback head gaps 
as accurately as possible—any error here results in 
an error of the same magnitude in the result. 

Let this distance on our hypothetical recorder be 
2 inches. A tone of 75c/s is fed in the record 
head and simultaneously to the X plates of the 


/5in/ sec 


Fig. 2. Appearance of trace for phase difference incre 
ments of 90 The centre circle corresponding to 90° or 
270°. 


crt. The wavelength on the tape will be 0.lin and 
there will be 20 wavelengths between the heads. 
The output from the playback head amplifier is 
fed to the Y plates of the c.r.t., Fig. 1. The usual 
1-1 Lissajous pattern will appear on the screen and, 
if the phase shift through the amplifier(s) is 90 
or 270° this will be a circle'—if, as is usual, the 
phase shift is anything but 90° or 270° a small 
change in frequency can be made until a circle is 
obtained 
This hypothetical tape recorder being bad as far 
“wow” is concerned, the picture swings from a 
circle first to one diagonal 
then to the other (any 
“flutter” will show up as 
a rapid change in pattern), 
Fig. 2. What is happen- 
y? ing is that as the tape 
slows down the wave 
length is shortened so 


} 
that 20} cycles are accom- 


: =e 
J modated within the two 
heads, whereas where it 
speeds up, only 19} cycles 
appear on our 2in of tape 
V/) The speed has varied in 
4 the ratio of 4 


cycle to 
20 cycles or 2.5% which, 
as we said, is pretty bad 


Fig. |. Set-up for measuring ‘ 
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' with a cathode-ray oscilloscope Nov 


” " 
Now having corrected 
See for 7“ Pig 4 of 
“ Cathode Ray,”’ treless World 
534 
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Fig j When 
recording the waveforn 


phase 


using se head without bias for 


storted but still indicate 


iny faul } iT ransport Imi 
arry edurt 
fir 


find that t moveme I the 


Ol 


nanism, we 
before and 
pattern l 
slowly incrcas¢ 
tume the pattern 
becomes a circle: w ire, in effect, increasing the 
number of whole c kt heads ind on 
f the system. If we found 
a trequency of 
be 0.25 il 
The only 
st frequency which 
input can always be 
playback head and 
higher frequencies 
used, even if, as in the 
ivailable on the hom« 
used for recording and 
With the recorder switched to playback 
oscillator i witched off and the erase 
head can be used as a recording head. With a high 
impedance head, fed via a small apacitor from 
the erase one can be fed 
ilraight acro the | 
transtormer-fed head 
transiorme! 


barely erniblk in 


the frequency pausing each 


now 


between the 
sequently the sensi 
that we had a 180 


phase 


wing al 
750c/s the “wow” would obviously 
1500 ¢ 0.12 ind so on up the 
limit to the method is the highe 
the recorder will accept Phe 
increased as the re ! of the 
amplifier fall off a 
[he method can 
majority of tape re 
market, the 
playback 


the erase 


SC ale 


rdet 
same head | 


oscillator 


mode the t 


with a low-impedanc 
I better to disconnect the 
head Che waveform will of 
course be distorted, | 3, but this is no disad 
Vantage On the other hand, it will be 
high-frequency 


from the 


found that 
more severe, due t 
gap of this head, but a sufficient! 
high frequency can be ed to measure “wow” on 
all but the juality equipments, and a 
these are usually blessed with at least three head 
this limitation do« not arise 


attenuation is 
the relatively larg: 


very highs I 


here are variation method which can be 


used for checking v ol , tants” on tape 
recorder: 

l If the phase nul m the 
measured the exact distance heads 
be calculated by using two tones, consecutively, of 
accurately known frequenci 
phase pattern—preferably a 

2. By choosing a frequency just low enough not 
to show too much Wow or “ flutter” the 
constancy with variations of mains and of loading 
(full or empty feed pool) can be checked An 
extension of this is to keep a note of a frequency 
which gives a certain pattern so that the long-term 
stability of the tape mechanism may b 
issumes that all phase 
kept 
reproduced 


amplifier(s) c: 
between the 


which give the same 
traight line 


speed 


tran port 
checked at iny tin thi 
shifts other than those 
constant and that the [re 
exactly cach time 

3 The tape itsell checked for 
shrinkage due to stre heat, et 
given tone on the tape 
it back feeding the ource 
frequency to t. plate 
be a matter of 


sue to tape peed are 


queney ¢ be 


stretch or 
First, record a 
then, after stressing, play 
at exactly the sam« 
only rhe phase wi 
change in the tape will 
wavelength <« and cause a rotation 


1d 


change the 


be) 


of the pattern—the rate of rotation being propor- 
tional to the amount of stretch, the latter can be 
deduced 

It must be noted here that 
extremely sensitive 
measured but 


these variations ar¢ 
not only to the quantities being 
also to frequency changes of the 
applied audio source, and only hold good if equip- 
ment of the highest accuracy is used. Before you 
write to your tape or recorder manufacturer make 

ire that your audio generator is beyond reproach— 
or do as I do and compare it, during the test, with 
the standard frequencies radiated from 
Rugby Almost any R-C oscillator and most good 
beat-frequency oscillators will maintain their fre- 
juency for at least the few minutes required to carry 
out a test for “ wow” or “ flutter 


APPENDIX 
“flutter,” W can be 


audio 


rHE percentage “wow” or 
ilculated from the formula 
UV x 106 
FD 
Where U=phase difference, expressed as a frac- 
tuon of a cycle, V=tape speed, F=recorded fre- 
quency, and D=distance between heads 
If it is decided to work with a phase difference 
of 180°, as suggested, the formula simplifies to 
V x 100 
W 
2FD 
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Amateurs’ Dream Receirer 


WHAT is a dream receiver? 
the NC300, just 


If you are a radio amateur 

introduced by the National Company 
of America aft studying thousands of different sug 
restuion iomitted from all over the world, might be 
inswe 
Thi c 
first 1.f 


t 10-valve double superheterodyne with 


2,215 kc/s and a second of 80kc/s. It 
nateur bands from 10 to 160 metres with 
uts and the 1} and 6-metre bands with 
in external convertor Separate scales for 


bands, including those covered by the convertor. are 


pre vided 

Since the t is 
full complement of 
14 to be c 
ind tone 


intended for expert handling, a very 
ontrols is provided; no fewer than 
Ihey include rf., if. and af. gain 
; Switching for a.m., c.w. and s.b., 
rystal filter and ilibrator; bandwidth, band 
ind tuning. A three-position if. selectivity 
ves the hoice of 0.5-k« » 3.54 
width, while a special linear 
with very stable oscillators. 
onditions for single 


hange 
selec tor 
or 8-kc/s band 
detector, in conjunction 
ensures the best possible 
ideband reception, which is be 
oming a widely 

ised system in 

imateur circles 

The NC300 

s 194in wide, 

lldin high and 

1Sin deep and 

is finished in 

two-tone grey 

enamel And 

the price? 

Well, in the 

U.S.A. $349.95! 


The new National NC300, described 


as the amateurs’ dream receiver 
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MEETINGS 


EDINBURGH 

9th. Brit.I.R.E 
at the Department 
Philosophy, Universit 


GLASGOW 
22nd. Brit.1.R.I 
vision” by B. V 
7.0 at the Institutix 
Shipbuilders, 39, 


HALIFAX 
t Institution of 

“ Computer 
ine tools” by H 
the White 


LIVERPOOL 

Ist Brit.I.R.E.—*“ Dev 
a design for an angle m 
link” by H. C. Spencer 
Chamber of Commerc 
Street 


LOUGHBOROUGH 

7th LE. ‘The ga 
synthesis of music by el 
by A. Douglas at 6.30 at 


College 


MANCHESTER 

2nd Brit. .R.E 
tery - operated frequen 
receivers” by R 
at Reynolds Hall 
nology, Sackville 

8th Televisior 


general 


Ogden 
Swan Hotel 


meeting « 


at the College of 


NEWCASTLE- UPON TYNE 
Brit.1.R.I 
nts at 6.0 at 
Road 
15th 


nology 


Society 

* Ultrasoni 
Richardson at 
Building, Kings’ 


PORTSMOUTH 

Ist B.S.R.A.-—"* E] " 
by R. L. West and J I, Re 
130 im the Lecture Hall 
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RUGBY 

14th L.E.E oat cw 
frequency, transmitting tation 
Rugby” by Capt. ¢ Booth 
B. N. MacLarty at 6.30 
Stauor 


STONE 
10th LES 
by L. C. Jesty 


TORQUAY 
Ind B.S.R.A 
history f the gran 


Wilson at 7.45 at Call 


TREFOREST 
2nd Brit. 1.R.E 


visi n’ by Dr G 
at the Glamorgan Te 


WOLVERHAMPTON 

8th Brit.I.R.E nophone 
loudspeaker” by A. E alkus at 7.15 
at the Wolverhamptor nd Stafford- 
shire Technical Colle Wulfruna 
»treet. 


Musi 
rope at 
Central 


for Reliability in 


In selecting the units of a Sound 
system, the paramount considera- 
tions are quality and reliability. 
These features have been for many 
years characteristic of the TRIX 
range of equipment, which accounts 
for its frequent choice in important 
installations by public authorities, 
Railways and _  tIndustrial users 
throughout the world. 


So aR RT 


A.C mains 

(Bactery 
addi 
tional unit.) Inputtor2 
and 
Separate 
treble and bass con 


trols. Price: £56.10.0 


operation with 


nicrophones 
gramophone 


MODEL G787! 
High-grade 


microphone of 


moving-coil 
excellent 
substan 
50 and 


chrome 


frequency response 

tially level between 
Cp.4 Satin 

finish 

Mic. head (G7871/A) €7.10.0. 

With switch-box (as 

illuserated) (G7871/B8) €8.8.0. 


, Quality 
sound Equipment 


THE TRIX ELECTRICAL CO. LTD. 
MAPLE PLACE, TOTTENHAM COURT ROAD 
LONDON, W.| 


Tei: MUS. 5817. Grams: Trixadio, Wesdo, London 
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Clearing the Way 


WIRELESS WORLD” 


SECOND THOUGHTS ON RADIO THEORY Ca 


qi 
of 


GUIDE ASTING STATIONS 1955-56 
by W 

WIRELESS WORLD F.M 
A.M.1.E.f nd G.G 

RADIO LABORATORY 
M.1.E.F 6th Edition 
STUDIO ENGINEERING 
B.A Engineering 
B.B.C. En 

INTRODUL 
M.1.E.4 

RADIO 
Radio and 
Znd Edition 


SOUND RECORDING 


ro BROAD 


rUNER. 8S. W 
Johnstone, B.S« 


HANDBOOK M.G 


Amos, B 
Hons 


FOR 


SOUND 
Manual by 
Editor J 
rrION TO VALVES. R. W. Hallows, M 
and H. K. Milward, B.S« Lond A.M 
INTERFERENCH SUPPRESSION: As 
Stephens 


ineering Division. General 


Television Reception, G. I 


AND REPRODUCTION 
Engineering Training Manual 1. W Godfrey 
Amos, B.Sc. (Hons A.M.1.E.4 

ADVANCED THEORY OF WAVEGUIDES. I 

FOUNDATIONS OF WIRELESS M. G 
M.1.E.E Sth Edition 
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have half of them for its second TV 
programme. If a horizontal receiv- 
ng aerial proves on this band to be 
in adequate excluder of vertically 
polarized transmissions and rother 
vay about as well, then the eight 
hannels can be turned into sixteen 
But to make sure a series of prac- 
tical tests will have to be made, for 
things can happen to the 
larization of  v.hf What we 
tn’t do is to drift into a hand-to 
mouth, hope-for-the-best channel 
illocation on Band III 


Rotatable Aerials 


WHEN Croydon is joined by Lich 
field and Winter Hill, people living 
in tain areas may have three tele 
on programmes available, one 
from their B.B.C. station and two 
rs from the I.T.A. When I say 

the programmes will be avail 

I don’t mean that everyone in 
localities will be able to get 

even if he has a 13-channel 

r and a Band III aerial. What 
usually prevent reception of 
more than one of the two possible 
I.T.A. programmes is that the aerial 
von’t be pointing in the right direc 
» bring in the other. In the 
States, in places where 
1umerous programmes are on tap, 
the TV “antenna array ”’—and some 
of them are fearsome looking outfits 
rotatable. Some you turn by 

ind; others are provided with a 
motor to do the work for you. I’m 
vondering whether there wouldn't 
be a market for rotatable aerials in 
places of the kind I’m talking about 


Simplifying Things 


4t the moment, if we want to 
eceive B.B.C. and L.T.A. television 
ind f.m. as well, we need three v.h.f 
ceria] It would be a whole lot 
impler and udier if some of our 
lever aerial people could design an 
irray that was really universal. I 
know that arrays built to cover all] the 
hannels of -veral bands are, in 
theory at any rate, not very efficient 
But they seem to work satisfactorily 
in the United States and I don’t see 
why they shouldn’r be successful here 
One of the bugbears of television 
to-day is that if you move into an 
irea served by a different B.B.C. tele- 
vision station, it’s long odds that 
your existing aerial won’t be of any 
it your new place. And unless 
can develop band-covering arrays, 
ume sort of thing is bound to 
happen when all, or most, of chan 
nels 6 to 13 are in use 


Wirecess Wori_p, Fesruary 1956 


BU 


THE CHOICE 


$.8.C., $.C.C 


F. BULGIN & CO. LTD. BARKING - ESSEX 
Rippleway 5588 (5 lines) 


PILOT LAMP 
HOLDERS 


These lampholders are availalk 
with a wide choice of brackets, an 
lifferent lamp acceptances The 
are all strictly manufactured 
their appropriate British Standards 
8.8.52 Sections, 8.5.98 Sections 


L.E.S. model I}lustration 


shows rubber grommet fitted. Als 
with brackets 8.5.98 8.5 


M.B.C. M.C.« model 


Available with 3 different types of 
contacting plunger 8.5.52 8a.9 


M.E.S. Rolled -shell fitting 


Shell acts as one pole Resilient 
centre-contact leaf. (8.5.98/8.10 


A.S.T. Special single 


turn-thread, spring-steél vibration 
resisting socket, for M.E.S. lamps 
8.5.98 #10.) 


M.B.C./M. viens 


tropicalized moulded insulation 
model B.S.52/BA.9s. ) 


M.E$./M.  mouides 


insulation, moisture -resisiing model 
Companion to M.B.C. type above 
8.5.98 /8.10.) 


M.E.S. holder with helix 


extending, steel-spring for extra 
vibration-resisting grip 8.5.98 ft 
10 


S.E.S. model Rated for 


2A. max. up to 250V. ac. (8.5.98 
£14 


M.S.S./M. A spring 


shell M.F.S. fitting with moulde 
tropicalized insulation. (8.5.98 #.10 


$.B.C. Single orf double 


contact (8.C.4 small-bayonet -cay 
model, (8.5.51/8.15d.; /#.15x 


C.E.S. model, accepts small 


candelabra-lamps, U.S.A. and Cana 
dian standards (CANADIAN C.5.A 
spac. ©.22.2 NO. 43/49; U.S.A. PR 
ASA. C.44/31/e.12. 


Pull details of these and other Bul 
gin components in catalogue 


Ref. 195/ww. Price 1/- Post free 
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Plain Vans Wanted 
OVER 18 months ago in the issue 
f June, 1954 Diallist ’’ complained 
that television interference, of which 
he had made an official complaint 
ippeared magically when G.P.O 
the familiar green van 
Manufacturer , » investigate the matter As 
imorphosed t re-appeared when 
Coun i he van il he wondered if the 
t nder had spotted the van 

From recent personal experience I 
ition iicer ive not the slightest doubt of it, for 
ume when inything mor blatant than the 
informed G.P.O tele on detector vans 
that the offi would be hard to imagine When I 
Br id t observed it near my house, and I 
I pointe think everybody in the neighbour 
inslation seemed hood was aware of it, I hoped that it 
nm vould trace the offender who ruins 
the Droitwich transmissions with his 
obnoxious V whistle which was in 

full blast when the van arrived 
vondered whether it wa 
G.P.O.’s genuine pirat 
or merely dummy 
people into scurry 
Office to buy tel 
lo test it 
1 pre-war un 
razor but the van 
no move towards my hous 
therefor keyed ” the razor, which 
the type fitted with a If 
ommu r motor, and 
n Mors« 


abilities 


me ige 
yNS¢ 
in were indeed a 
lummy don’t expect the P.M.G 
» admit it, for I daresay the sight 
make a lot of people scurry 
Post Office, but for genuine 
ction work surely he should tak« 
if out of th ook of the late Mr 


{ 1 van 
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TRADITION 


IN A YOUNG INDUSTRY 


THT 


Phe oldest high fidelity amplifiers in the world are of LEAK manufacture. In 1945 as the result of war-time research 
n our laboratory we were able to offer, to an astonished world of audio engineers, amplifiers with a distortion content as 
low as 0.1 A survey of engineering literature will confirm that we were the first manufacturers in the world to design 
and market amplifiers with such a small distortion content, and the magnitude of this advance can be gauged when it is 
remembered that the then accepted standard for laboratory amplifiers was 2%, distortion. Our figure of 0.1% was 
received with incredulity, but it was subsequently confirmed by the National Physical Laboratory and this criterion 
s still an accepted world-wide standard 


UE 


wel 


PUEVEEDETETE 


With this clear lead on low-distortion amplifiers we were able to build up an export market much greater than the 
jomestic one, and the increased volume of manufacture resulted in lower prices. which, in turn, brought real high fidelity 
amplifiers within the reach of the music-lover at home 


We have devoted 21 years entirely to the development and manufacture of audio products and we are proud of our 
position as the leaders in this field. We are also proud of the fact that the “ Point One " amplifiers supplied to our first 
customers are still giving them results which, even now, cannot b irpassed. Our research and development departments 
are ever active, our pre-amplifiers have been re-designed for use with the latest input devices, and we have made great 
progress in the war on prices. From long experience, by the employment of new techniques and by extreme attention 
© design details during development work on the pre-production models, we enable our labour force to achieve a high 
output per man-hour The labour costs thus saved offset the increased costs incurred for high-grade materials, com- 
ponents and finishes, and this together with quantity production (made possible only by a world-wide market) explains 
how quality products may be sold at reasonable prices 


TELL 


To our old customers we give our thanks for their support and 


recommendation—the basis on which our Company has grown 


Those who are seeking to obtain the highest quality of gramophone 
and radio reproducnon would be wise to hear and inspect LEAK 
products which, with their tradition of excellence. represen the 


best that can be obtained 


HIGH FIDELITY 
EQUIPMENT 


C0 


LEAK TL/IO AMPLIFIER 
& ‘POINT ONE’ PRE-AMPLIFIER 


27 QMS. complete 


“POINT ONE" PRE-AMPLIFIER 


Hum 
Negligible, due to the use of recently 
developed valves and special techniques 
Input selector 
Pickup adio, tape, records; any and all records 
J; he pre-amplifier will operate from any can be accurately equalised 
TL, 10 POWER AMPLIFIER pickup Acteh stm available in the world *% Treble . 
A continuously variable input attenuator Continuously variable + 9 db to iS db 
Circuitry at the rear of the pre-amplifier permits at 10,000 c's 
A triple loop feedback circuit based on the the instantaneous use of crystal, moving * Bass 
famous TL/12. The output transformer is the iron and moving-coll pickups Continuously variable + 12 db co — 13.db 


The handsome gold escutcheon plate 
contributes to the elegant appearance 
and blends with all woods 


same size as the TL'12 Radio ? : 
Volume Control and Switch 
he switch controls the power supply 
co v5 
Maximum power output: |0 watts the connection of the LEAK tuner to the TL'10 power amplifiers 


unit. An input attenuator is fitced. H.T 
Frequency Response: | db 20 c's to 20,000 cis and Pecan w& Tape Recording Jacks 

An exclusive feature Readily accessible 
acks are provided on the front pane! for 
Feedback Magnitude: 26 db, main loop * Distortion instantaneous use with Tape Recorder 
Of the order of 0.1% which have built-in (low level) amplifier 


he radio input sockets at the rear permit 


supplies are available from 
Harmonic Distortion: 0.!%,,, |,000 c/s, 7.5 watts output the pre-amplifier 


Damping Factor: 25 

um BO db referr to 10 
ck poche tennis ates ELECTROSTATIC LOUDSPEAKERS 
Reprints of “‘The Gramophone’ article (May, 1955), by H. J. Leak, summarising 
his work and findings on Electrostatic and Dynamic Loudspeakers, are available 
% Write for leafletW * on request, free of charge 


Loudspeaker impedances: |6 ohms, 8 ohms and 4 ohms 


H. J. LEAK & CO, LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 
Phone 1 SHEpherds Bush 1173/4/5 Telegrams ; Sinusoidal, Ealux, London Cables : Sinusoidal, London 
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E.H.T. GENERATOR 
THE 1956 T.R.F 


MULLARD AMPLIFIER “510” 


a 4 r “ 


SERVICE DATA 


MINI-RADIO 


ah-eft ' 


Our Polder N 


F.M. TUNER 


This tune por 1 
booklet published by Data Pul : na We bave made u 

models at all branches and w ad t demonstrate 

NEW 5 AMP. THERMOSTAT 
(MINIATURE) 


he roult it 


= ’ ; GRAMOPHONE AUTO-CHANGER 
CABINETS upetitive. prices, BAH. Monarch, « 
FOR ALL 


WE 
CARRY 
A VERY 
CLEVELAND CAR BATTERY CHARGER 
VARIED py 
stock [+ Py 
PLEASE 


CALL 
Yon, 4, 


RADIO SCALES, 4,- DOZEN 


ENTIRELY NEW CIRCUIT 


Redesigned and now built by the Cleveland 
Company—very good reports received 


THE “WINDSOR 5° 


CHASSIS ASSEMBLY 


THIS 18 ON OFFER 
AT APPROX. HALF 
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WIRELESS WORLD 
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t perfect 
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ent. Price 
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ROTARY 
SWITCHES 
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RELAY 


CONNECTING WIRE 


le pat 


RELAYS 


ELECTRONIC PRECISION EQUIPMENT LTD. 


42-46, Windmill Hill, Ruislip, 
Middlesex Phone: FLEET 


249 Kilburn High Road, 
Kilburn 


AAl 4921 Phone 


irsday 


Post order 
All enauiries 


Any television rece 


BAND Iii CONVERTER 
Soren yeney hundreds in use 


twer, whether eu, 
t or straight A 4 


“ ! e the bach f 
¢ 26/10/-, or HP. term 
julred 


sons vous OWN CONVERTER 


—THIS MONTH’S SNIP— 


The “ESTRONIC” 
Band jit Converter 


is a very special offer of a marter (two stat 
push-pull circuitry 


rte in polished cabinet. Price only €4/19/6 


BAND Iii PRE-AMP 
i iit are 
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CAR STARTER CHARGER KIT 


TETRODE TYPE VT3!I 


NEW AMERICAN EQUIPMENT 
INSERT MICROPHONE 
Ke Ne Mix 
saneth mike 
8/6, port tre 
ted aes ADAPTOR 
“ w resistance 
tance Ket. N 
tiing. Price 4/6 each 
PUSH PULL OUTPUT TRANSFORMER 
Potted Midget type etandard matching 
I x lin. = 2 Price 8/@ poet tree 
PUSH PULL [INPUT TRANSFORMER 
Pe acted i iget ty ve Het. No. 4958, Mize lin. « Line Dfin 
Pr 6.1 


152-153 Fleet St. E.CA, 29 Stroud Green Road, Pins- 
ed Phone 


RMI 


bury Park, N.4. 

ARCHWAY 1049 
Half-day Thursday 

) ROAD. EASTBOURNI 


cash with order 
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TRADE ENQUIRIES 
INVITED 


PORTABLE SUB-STANDARD MILLI- 
AMMETERS 


ase £12 10 


PARMEKO TRANSFORMERS 
voles 50 cycl 62 

tapped 205 
volt ia w A ‘ 
wind 

POST ‘OFFICE UNISELEC TORS jard 
type, 2§ 4bank, 326 45 
HALLICRAF TER 


POWER UNITS 


596 
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TRANSFORMER 


any vo 
step f 
AR.66 SPARES 
drive ass q 
can easily t 
Brand 
AR BF 


CONTACT cool ED RECTIFIERS 


new ga 


226 


MARCONI BAND TT) CRYSTAL 
BRATORS. Freque age 
Accu 00! ippli« t 


original tra 


CALI 
4 m 
valves a M 45 196 « 
MUIRHEAD VERNIER DRIVES. | 
new ar boxed, 76 

MARCONI SIGNAL GENERATORS Type 
TFI90G. — Frequency erage 4 


Supplied br 
£25 eact 


tion manual and : at ha 


BATTERY CHARGING EQUIPMENT. 


INSTRUMENT LEADS 


with cwe : igs, 3 ’ 


‘VAL VE VOLTMET 


fi ERS No. 2 pe 


megohm. Accu 
at 200 Mc/s 
as new if transit 


FOR ALL RADIO BARGAINS 


[BENDIX TA-12 TRANSMITTERS, Ty 
f 


ROTARY CON VERTORS 
eur 230 ne 
fect cion, Caithib-e 
BENDIX | , COMMUNICATION © 
CEIVER RAB. A ve 


wave 
7™ 
5 6K 


we 


SIGNAL GE NER 


age 6-58 + and 


‘TFG 517 


Frequency cover 


MARCONI 

ATORS 

130-260 mes, dire y 
200-250 v. A 


te with all valves and 


DON MARK v FIELD TELEPHONES. 

A pair of these te w 
ation betweer 

bra new : 

be key and t 3946 « 


BAND Ili CONVERTOR KITS 
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REPAN “2116 
14. 


Power extra 
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“UNIPIVOT GALVANO. 
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‘ ~ 


R 155 ; RECEIVERS 


43 


100 _MICROAMP METERS. 
00 yards 


19 6. 


1 boxed 


2; 


50 MICROAMP METERS 


ea 


METERS. Aili 


HEAVY DU DUTY VOL TAGE “REGULATOR 
TRANSFORMERS These transformers w 
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24a e €12:10- eact 
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O voirs at 


COSSOR DOUBLE BEAM OSCILLO 
SCOPE TYPS 3339 we 


are again able 


cycle 
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E (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


———9 

RECORD AMPLI- 
FIERS. A push-pull 
amplifier giving 8 watts 
>utput. For operation on 
200 250 volts A.C. Stan 
lard gram input, output 
arched to 3 15 
Tone and volume 
valve line-up: 6SN7 
ied in an attractive 


brand new, 46/10 - 


Nati 
Wy 


} 
' 


or 


: 


ohms 
p Complet 
6V6, 5274 Supp 
desk type cabinet 


v6 


ream 


50 


amps 


230 volt 
94 


VARIAC TRANSFORMERS. 
0250 


nput Output volt 


£15 eact 

HEAVY DUTY L.T 
put 230 volts 50 cycle. O 
amp. Brand d boxed 


Brand new 


TRANSFORMER 
stput 17.75 voles 35 
72.6 eact 


new ar 


test 
D.C 


VALVE VOLTMETERS. A bargain 
measuring 50°200/500 volts 

three ranges Meter is a 2Zhin. O1 wa 
Operation from 230 volts 50 
Housed in wooden instrument 
Bir 9in. Como'ete witt 
brand new. 796 each 


strument 


1 alves d supplied 


™ A METERS 
scale. Br 
basic 


LARGE SCALE | Latest 

meter wit 4ir 

4 guaranteed, 75 D 

500 p, 796 

CRYSTAL MICROPHONE INSERTS. ‘deal 
' ie 4 


fo amplifie 6 each 


are type 
tto with 
ary 


ent micro 


ape recorde et 
Yaxley 


76 


METER Swrrenas Standard 
ype, 8 bank, sing e, $ 
ach 


ll or 12 way 


POTENTIOMETERS 
10,000 ohms 


INSTRUMENT 
Brand new Ar 
Stin. dia., buile in correction plate, 226 each 
C ype, 3tin. dia., 50,000 100,000 
106 each 


erican type 


Ivern or 


hm 


brand new 


TRANSFORMERS 
190 65 ma 
razor or radio from 


t ery 196 each 


— ELECTRIC HANDSETS. Stan 
12/6 each 


ROTARY 
volt D 
fe for inning ele 


Completely enclosec 


12-VOLT 
t i4 output volts 


tric 


©. type 


ADMIRALTY TRANSFORMERS (a) 
230 ve 50 cycle, output 2,000 volts 
Sma. 146 200/250 volts 50 cycle 
tput and 6.3 Gee 


its 
(4) Inpu 
14 


amp volt 


HR.O. 6 VOLT VIBRATOR SUPPLY 
t to5 voles 80 ma. 6.3 


hoke and conden 


volts 


ser 


AMERICAN POWER RHEOSTATS. Brand 
' xed, 8 i.3amp.,86;8 ohm 2.5 
76; 200 ohm .35 


ew ar . 
76; 
56 


96 14 amp 


VALVE BARGAINS 6H6 19; SP6I 2-; 
) 19; € 46; EF36 46; PEN46 46; 
6; 6)/5SM 5 6; 6V6 66; 5U4G 76; 

106; ECC84 126; 6SG7 46 


potted type 8 henry 
ype 4 henries 22.5 


CHOKES 
VU Y 5 


s., 46 


84; 


ore 


REVERSIBLE MOTORS 
on 6, 12 or 24 voles D.C. Size 
ideal for model makers, 106 


MIDGET 
6 Operation 


ieee 


HOURS OF BUSINESS:—9 a.m.—6 p.m 
day Saturday 
AND ADDRESS 

POSTAGE OR 


Thursday p.m. Open all 
PLEASE NAME 
CLEARLY, ALSO if UDE 


CARRIAGE ON ALL ITEMS 


PRINT 


FEBRUARY, 1956 


38 GNS. 


(including P.T.) 


A COMPLETE RADIOGRAM 
IN HANDBAG SIZE 


ntirely self-contained mains/battery portable 

r includes within its case a single speed 45 r.p.m. 

ord player and storage for six records, yet it is smaller 
ghter than many ordinary portable radios 


apacity and tone (control of which is infinitely 

are outstanding and the pleasing maroon 

plastic cabinet which houses a seven inch 

peaker entirely destroys any impression that this 
ent is a toy 


{ g four B.V.A. valves and standard type batteries 
playing time is up to eighty hours without renewal. The 
batteries driving the turntable (which has a variable speed 
ontrol) are entirely separate from those operating the 
dio. A novel feature is a power consumption key which 
ows up to 50%, saving in current consumption at the 

f only slight volume reduction 


Five pushbuttons give medium and long wave band 
sclection, record player, battery-saver and on-off. Change- 
over to mains use 1s entirely automatic by the removal 
f the mains plug from its “ transport ”’ socket and plug- 
ging it into the electricity. The mains plug is also used to 
release the back panel so that it is impossible to open the 
set when it is “ live.” Total weight is 154 lbs 


Send for Literature on the full 
range of METZ Radio Instruments. 


L.P.R. LTD., 28 CURZON STREET, 
LONDON, W.1 Telephone -—GROsvenor 7177 
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L-R:S 


Estd. 1925 
EASY TERMS 


LEAK escent 


for the Connoisseur 


If you want the Finest Quality Reproduction 
together with Workmanship of the Highest 
Order your choice must be LEAK. 


AS USED BY BROADCASTING CORPORA- 
TIONS THROUGHOUT THE WORLD. 


LEAK ** TL/10’’ AND ** POINT ONE " PRE-AMPLIFIER 
Cash Price €28/7/-, or sent for £4/10/- Deposit and 18 
monthly payments of 30/-, carr. and crate free 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans 
former. Cash Price €21/19/9 or sent for £4 Deposit 
and 10 monthly payments of 40/-, Post and packing paid. 


Delivery of all the above is from stock. We can also supply 

the LEAK F.M. TUNER. Wharfedale, Goodmans and 

Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 

and Motors all other Quality Equipment on EASY TERMS 
Please let us have your requirements 


NOW TRY THE NEW 


REMINGTON SUPER 60 
14 DAYS LERERT SHANI FOR 5’ 


SEND 5 / Here is The Supreme Shaving instrumen 
-_ 


the latest super-styled model, with 
ONLY larger effective shaving area Double 
(returnable Deposit) | insulated Built-in Motor AC/DC 200 
lor \4-day Free Trial 250 . immediate delivery in luxury 
Suede-finish presentation Case 
then 15 - balance 
after trial satisfied 


[% 40. ALLOWED Fol 
* 
and 8 monthly pay- 


40/- ALLOWED FOR 
YOUR OLD SHAVER — an, | 
ments of 24/6 (or 19/6 |] make, any condition—if you buy 
{ you send your old | New Remington Super 60 after trial 
for Cash or Terms 
Send for FREE BROCHURES 


Cash Price £10/4/3, ee eee 


The L-R- SUPPLY CO., LTD., 
BALCOMBE - SUSSEX sslconts’ 


Balcombe 254 


shaver) 
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Now available 


with our Equipments 


Ortofon 


Moving Coil 


Pickup 


amplihers 
i184 with triple mm 
ion and a 


London area 


Messrs. B-K Partners Ltd. 
The Classic Electrical Co. Ltd. 
NEW 


_special PFA PRE-AMPLIFIER for 
GOODSELL LIMITED, 40, Gardner 8t., Brighton, 1 


Demonsty 


use with the above, now available 


VHF /FM 
BROADCAST 


Constructed to 
RF, Mixer, 2-(F 
or push pull out 


VF standards thr 
detector 
or added 


ties, an 


Covers the band 2 with 


Provision 


pughoue 


and ratio stages is made for single 
Aithough hand built 


s maintained 


put Waveband 


in small quant attractive 


Mode! a FM tuner 
These are in use from Bog 
cribed by Amos 


‘hammer finish front plate and ning 


A pooular and smal! un 
f 
Ely, and little 


stone 


t. with good sensitivity 
changed since first des 
Wireless World.’ New 


scale carries & magic eye: this 


and john the 


and power unit are optional 


Our new Linear Amplifier is condensed to only 12x Sin. plan with sym 


metrical front layout Linear Hi-Fidelicy Amplifier €14 10 0 
CB4 FM/MW ‘feeder unit, mains driven 
CB4'2, with push pull ours 
A” bas 
A" cuning scale, ma 
“A 


a2t 0 
416 0 
aur i7 
a0 
ane 


tuner 
power unit 
Welcome to MARLBOROUGH YARD. N 19, evening 


demo a arranged 


BEL SOUND PRODUCTS CO. 


1s also 


ARC. 5078 


ss WORLD 


1956 


FEBRUARY, 


WANTED 
BC221 Frequency Meters £26 paid 


Largest stocks in Europe of 
Government surplus material 


ALTHAM RADIO CO., 


Jersey House, Jersey Street, 
Manchester, 4. 


Central 7834/5/6 


SURREY STEEL COMPONENTS 


LTD. 
RiVerside 6673/4 


PRESSED METAL COMPONENTS 


FINISHED TO SPECIFICATION — 


@ MAN ANDARD TOOLS AVAILABLE IN &TOUK o 


SURREY STEEL COMPONENTS LTD. 
74-76 CHURCH ROAD, BARNES, S.W.13 


INSULATING 
SLEEVINGS 
P.V.C. AND 
POLYTHENE 
SLEEVINGS 
INSULATED 
WIRES AND 
FLE » 4 | BLE S A.1.D. and A.R.B. Approved 


PLASTICABLE LIMITED 
HAWLEY LANE, FARNBOROUGH, HANTS 
Phone: Farnborough, Hants 85 


An aircraft's performance... your 


car's reliability... tonight's Tele- 
and Radio's 


depend upon efficient 


vision sound may 
electrica 


insulation, 


"“ ? 

THE “ASPDEN” TAPE DECK 
MODEL No. 721 ‘assembied 
YOURS FOR 10/- DEP 
lus 5/- P. & P. and 6 
monthly payments of 34/6. 
CASH 2£9/17'6 


MODEL No. 521 assembled 
7'- DEP. pilus 5/- P_& P.6 
monthly payments of 31/6 
They ore siso available in kit form at £8/10/- casa 28/17'6 
£7/10/- respectively or on our easy terms. 
Specifications. Mode! 62) 7jin. « Liin. Sin, Reels 
Mode! 721 10}in. « Llin. 7in, Reels. High Impedance Record/Replay heads 2,800 ohms at 
1K Gap .0004in. at 50 Kes. 60 vy. High Impedance Erase Heat 10,000 ohms at 50 K. Gap 
0025in. Erase Volts at 50K.80/00. Both heads are latest type. low capacity moulded with 
Perroxeube core 
2 speeds are obtainable: 3fin. and Thin. per sec. Frequeney Reponse at 3] in. per sec. approx 
§0/6,000 o.p.s. and at 7)in. per see, 30/12,000 o.p.s. A detachadle handle is supplied for 
hand rewinding. Mode! 721 panel is drilied for a rewind motor should the user wish to fit one 
Drive. Rabber belt from « constant speed motor to « perfectly balanced fiywheel. giving 
constant tape speed, without “ wow “ and “* — throughout the ful! of tape 


The motor is suitable for 100 260 volts 50 cycles m: 
LAFCO COMPOUNDS LTD. (Dept. WW5) 
Rotherhithe New Road, London, &.E.16 


an¢é 


3, Corbetts Passage, 
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Mastertape 


MAGNETIC RECORDING TAPE 

is manufactured by 

the experts in sound 

recording.. 

M.S.S. RECORDING CO. LTD. 

and is used by all who require 

faithful reproduction including 

broadcasting stations, government communication 


centres, etc. 


TRY A SPOOL, YOU WILL BE AMAZED 


\ysiV@ The Tape with the Special Polish. 
EXC Reducing Wear on Heads to a Minimum. 


%* Meets the most exacting professional requirements 
% Negligible wear on recording head 

%* High output level at high frequencies 

% PVC or cellulose acetate base to choice 


% 2400 ft. 1200 ft. 600 ft. 300 ft. 


DETAILS OF THIS AND OTHER RECORDING EQUIPMENT FROM:- 


M.S.S. RECORDING COMPANY LTD. 


COLNBROOK, BUCKS 
Telephone : COLNBROOK 430 (8 lines) 
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Three Tried and Tested FM. Units 
.. + for quality reception of the B.B.C. 


All leading makes of Amplifiers, Speakers and Pickups including the complete range 7 


of Eddystone apparatus, may be heard and compared at WEBB’S 


” “J < b 
LOWTHER , JASON F.M. UNIT, unbeatable EDDYSTONE 820 FM/AM. Unit, made by 


; “ rs 
i Britain’s leading V.H.} engineers, the 820 
improved versior f af in its price range. Excellent 


1 mbi high sensitivity with the utmost 
tuner, high A mat J jesign and workmanship, will Enes K y 
und p work with any armplific 


liability. Self-powered for easy connection. Three 
5 


jua f rey r ' | 
fuct pre-set medium and long-wave stations plus quality 
we wvles GEvee Price 616.12.7 reception on F.M Price £39.18.0 


Three Receivers 


° . . . for distant signals 


EDDYSTONE 840A Communications Receiver, EDDYSTONE ‘750’ Communica- EDDYSTONE ‘680X' Communi 
Specification lelight all short-wave en tions Receiver, uses cleven valves cations Receiver, fifteen valves 

‘ mn tuning af gr sensitivit a highly efficient doubk including push-pull output 

For _AC/D¢ superheterodyne circuit combines great range and good 

Price €56 Price £78.0.0 reproduction Price £120.0.0 


Any apparatus can be supplied under extended terms, also 
on WEBB’S “ Sixth Months No Interest”? Plan 


q ) oh : a . 14 SOHO STREET, OXFORD STREET, LONDON, W.1 
A t 4 : ’ Tel GERrard 2089 hop Hours Jon f. 0 pir h p.m. Thursdays 
- nal _ iturdays a.m pum 


H. WHITAKER G3SJ., 
N E W ! COURT ROAD, NEWTON FERRERS, SOUTH DEVON 


Phone: NEWTON FERRERS 320 (A.R.B. APPROVED, 


Precision Oryetals of all types in a wide variet 
18 fundamental frequencies. A 

quency adjustment can be giver r 

PROFESSIONAL | slay of eeaes ok ui oon 

¢ © a for any type of cut or mode 

ta it ’ emperature «ft 

TAPE range Our usw works 1s equipped with 

. ES rm 7 nt hon ensuring accurs 

oul 


brat tor Barly very can be given of st orr fn rvice is 
vailable and tr cases we are prepared to qu lor lowering the trequen< 


SPECIAL OFFER 


eds 00 D , ser ‘ wratore coefficient over the range uy ertigrade t« 
3 heads % 2 speed ne yp line Rome agg: Be ways San gy Fogg fe Ay 
1 * mounted Basing ¢ t apaced Other bases & 


B.B.C.—type Programme 
Meter 


C.C.1.R. Recording Standards 
Moderately Priced 


VALVE VOLT-OHM 
To be released shortly write now to METER 


receive details as soon as they are » RANGES 


7 volts ranges 0.01 v. to 1000 v 
DC , D.C , A.C., R.M.S. 5 
ohms ranges 0.502 to SOOMQ, 7 
Db ranges —20Db to + 61Db 


ARIEL SOUND LTD. KIT £19. ¢.w.O., or C.0.D 


57 Lancaster Mews, London, W.2. WIRED £26. 


Write for further details Export Enquirie 
Tel. PADdington 5092 “ere 
WHARTON INSTRUMENT COMPANY 


1001 FINCHLEY ROAD, LONDON, N.W.17. Tel: MEADWAY 340 


available 


Wiretess WorLD 


MINIATURE 


CERAMIC CAPACITORS 


FIXED & VARIABLE 
FINISH: STOVE ENAMELLED OR BAKELITE COATED 


Wide choice for Radio 
T.V., all Electronic 
_ Appliances application 
| and Interference 
Suppression 


TYPES 


DISC-—3 Types 
TUBE-AIll Types 
PEARL 


DISC TRIMMERS 
| TUBE TRIMMERS 
| WIRE TRIMMERS 


| Please apply 
for further 
details and 


Prices 


ie 


| 


O° 


STEATITE INSULATIONS, LTD.. 
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15. 


Telephone ; ; , : EDGBASTON 5381/72. 
Telegraphic Address: “STEATITE-BIRMINGHAM, 15” 
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R.$.C. BATTERY CHARGING EQUIPMENT.  4!(0c £5 MAINS 200-250 v., S0ciex 


ASSEMBLED CHARGERS . BATTERY CHARGER KITS 
ASSEMBLED 6¥v. l amp. Consisting ! f Mains T rans- Assembled 6 v. 
CHARGER 6 v. or 12 v. 1 om former, P.W Bridge Metal 
e. P. Rectifier, well ventilated steel or 12 v. 4amps. 
6v. or I2v, 6 v. 2 amps. case, Fuses Fuse-holders, " 
2 amps. 6 v. or 12 v. 2 amps. Grommets, panels and circuit Fitted Ammeter and 
6¥. or 12 v.4 amps. Carr. 2/6 extra variable charge sel 
Fitted Ammeter Above ready for use. Carr. 2 6 v. or 12 v. | amp. 22/9 a, Also select 
ug for 6 v 
6¥v. or 12 v. 10 amps 6 v. 2 amps. 25/9 P , 
With Ammeter and octal le | 6¥. or 12 v. 2 amps. 41/6 v — wa 
tal f harge rheostat. Fitted ts | Ov. or 12 v. 4 amps. lad tilated steel 
wle c mM 
metal case, B and output terminals I SATTERY CHARGER KIT : 


shed attractive with crackle finish 


besemer telus a me enamelled steel ca Consietin of F.W +p dge Ready for 69 6 
Ready for use igh approx Rectifier 12 v 5 a.. Mains use 


36lt Carr, 15 Trans., 0-9-15 v. 6 a output, 
Ready for use. No C.O.D. this and variable charge rheostat Carr. 3/6 
Only ca 3/6 d . - 
. 45 9 ais item with knob. Only 45/9. 


EX GOVT. MAINS TRANSFORMERS |HEAVY DUTY BATTERY CHARGER 
SELENIUM RECTIFIERS ; AT 


H.T. Type H.W All 230 v. 50 c/s. input 12 v. 30 amp Suitable for Garage or firm 

1/9 0 ; employing a number of vehicles. Mains input 
2/9 25 > BBv.4a., 9/9 24v. 1a 200/250 v. 50 c/cs. Outputs 12 v. 15 amp 
Types 25 750 v. 4 times (high ins twice. Consists of Mains Trans. 2 Metal Rec 
4/1 . 120-0-120 v. 40 mA tifiers, 2 Meters, 4 Fuses, 4 Terminals, 2 
250-0-250 v. 60 mA. 6.3 ¥ »3V. 25 Rheostats and circuit. Only 9 gns., carr. 15/- 

Potted 44-34-3in 

460 v. 200 mA., 6.3 v. 5 & EX GOVT. SMOOTHING CHOKES 

150 mA., 6.3 ¥ a,9V 250 mA., 10 H., 50 ohms 14/9 


—— —_—_—_—— — é 250 mA., 3 H., 50 ohms 
CO-AXIAL CABLE. 75 ohms } yar¢ arriage on following typss 5/- ¢ 150 mA., 10 H., 50 ohms 
I'win screened feeder Hd. | ard 0-16-18-20 v. 35 a. 79/6, 0-11-22 ) - 150 mA., 6-10 H., 150 ohms., Tropicalised 
ce aattaetiataaae én ——— = MANUFACTURERS SURPt Ta 100 mA., 10 H., 200 ohms, Tropicalised 
Al P . J b 50 mA., 50 H., 1,000 ohms 
_ VE Kg At oe NSE RS rRANSFORMERS L.T. type 1 amp., 2 ohms 
300, $30, 400 : m He Fully shrouded upright. Primary 200-2 ——— - 
aad oad ta den” ! 2! 0-425 v. 150 m.a. 6.3 ¥ SPECIAL OFFERS. Small 2 gang 
e mi ‘ 3a.5¥ ‘ Clamped type 250-0-2 variables .0005 mfd., 4/9. 8-8 mfd., 450 v 
dozen one t 70 mA v. 2.5 a. 9/9, post 1/9 Electrolytics (midget) in lots of six, 1/6 ea. 


DIAL BUI BS, M.1 


6.5 v. 0.3 4., 6/9 doz sa, $/9 doz. R.S.C. BATTERY TO MAINS CONVERSION UNITS: 


penne anaes Type BMI. An all dry bat rype BM2. Size 8 x 
ELECTROLY i it proc tety diminetce Size 4 : 2lin. Supplies 120 v “90 v 
: a~“a and 60 ¥v 40 m.a. and 2 v 


44 x 2in. approx. Completely 
rubular Types : 


Buk 450 

8 mid. 500 ¥ 
16uF 350 
l6yut 

l6yul 

s2yl 

$2 mid 
B-l6ul 00 
25 uF 

50uF 12% 
50uPF 50 ¥ 
100 mid, 12 
100 mid 


3 0.4 a. to 1 amp, fully smoothed 
ying ‘ 5 aH Thereby completely  re- 
14 v. and 90 v. where A.( ’ 4 - ’ placing both H.T. bat- 
mains 200-250 50 c/cs. is ot teries and L.T. 2 v. accu- 
available Suitable for all mulators. Wh: nnected t ‘ 

’ A.C. mains supply 200-250 v 
battery portable receivers : 50 c/cs SUITABLE FOR 
requiring 1.4 v. and 90 v — . ; ALI BATTERY RECEI 
This includes latest low § < VERS normally using 2 v 
accumulator Complete kit 
of parts with diagrams and 
kit with diagrams 38/9, or instructions 49/9, or ready 
ready for use, 45/9. for use 59/6. 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 
: — MAINS TRANSI ORMERS FILAMENT TRANSFORMERS 
Primaries 200-230-250 \ F Primaries 200-250 v. 50 c's 
VOLUME ¢ SONTROLS with long spindles, al 
soluen, foes suhah Sie wan Ge i | sae SHROUDED UPRIGHT MOUNTING | 6.3 v 
"| 250-0-250 v. 60 mA P v. 2 6.3 ¥ 


Se nnn + Liens tines. O0aae 2 
VIBRATORS. tv. 4 pin, Non-| 9650-450 0 10 mA Ob yl ae Be 5 Ha 


synchronous, 6/9. ak 2 Vv. 7 synchronous 


replaces batteries suppl 


o-oo ew 


consumption types omplete 


VSaWUNnNeawanne wre 
c= 


ce éuew 


I 
, 
é 
; 
; 
s 
4 
I 
1 
! 
1 
2 


250-0-250 100 mA 


- —_— 0-4-5 v. 3a 2 CHARGER TRANSFORME RS 
EX GOVT. E H.T. CONDENSERS 270-0-250 v. 100 mA.., 6.3 v. 4 8., 5 v : All with 200-230-250 v s. Primaries 
5 mfd., 2,500 v. Blo 3/9 | 250-0-250 v. 100 mA v. 6% y 0-9-15 v. 1} a, 11/93 . 
5 mfd., 3,500 v. Car ; for R1355 conversic v. 4a., 18/9. 0-9-15 
1 mfd. plus 1 mfd. 8,0 urge blocks 500 ¥, 100 mA 63 ELIMINATOR TRANSFORMERS 
ee ete See Sa ‘ : : Primaries 200-250 v. 5 120 v. 40 mA 
v. 100 mA.. 6.3 Vv. 4 . 130 v. 50 mA., 6.3 v. 34 
EX GOVT. METAI zt or K PAPER 50 v. 100 mA 5 v.<4% es 120 v. 40 mA., 5-0-5 v. La 
CONDENSERS 1,5 V vy. 35 is 90 v. 15 mA., 6-0-6 v., 250 mA 
2 mid, 500 nid. 500 v ‘ v r . Sy ‘ OUTPUT TRANSFORMERS 
4 mfd. 500 v at id. JUV V 150 mA... 6.3 v P Midget Battery Pentode 66:1 for 384, et 
# mid, 1,000 v 5 mid 2% i Small Pentode, 5,000] to 30 
— : 2 200 mA., 6.3 v. 4 a4.. ct Standard Pentode, 5,000 to 30 
EX GOVT. VALVES VR13 : 4a. ct v. 3 a.. suitable Standard Pentode, 8,000 to 30 
EBM, SP6!1 1/11 iSHA 1 2 R Williamson Amplifier, etc Battery Pentode, 10,000 ohms to 3 ohms 
ee 450-0-450 v. 250 mA.. 6.3 v. 6 a4.. 6.31 Multi-ratio 40 mA. 30: 1, 45: 1, 60 
EX GOVT. UNITS, type RF26 original 6a., 5 6 90: 1, Class B Push-Pull 
sealed cartons 29/6, nsmitter Receivers TOP SHROUDED DROP- THROUGH TYPE Push-Pull 8 Watts 6V6 to 3 o 
type TROD complete v valves 45/«,| 250-0-250 v. 70 mA.. ¢ ‘ 13 Push-Pull 10-12 Watts 6V6 
carr, 6/6 260-0-260 v. 70 } v. 2s y.2 150), sectionally wound 
pennies 350-0.350 v. 80 a..5v.2 Push-Pull 10-12 Watts to match 6V6 t 
CONTROL PANEL «w rT 250-0-250 \ ) \ a. 5% 2 3-5-8 or 150) 
wafer Yaxley switch, | px ' 300-0-300 v. 100 m , v Push-Pull 15-18 Watts sectionally 
switches, various plugs and s t y . 0-4 ' wound, 6L6, K T66, etc to 3 or 15 
— 450 In , V a. « ohms 
OIL FILLED BLOCK “ F Push-Pull 20 Watt high-quality section- 
CONDI NSE RS v. 100 mA... 6.3 v , i ally wound, 6L6, K'T66, etc.,to 3 or 150) 
Bryce 11 mfd. 500 jew unused Govt : Sv.3a Williamson type exact to spec 
surplus, only $/9 cach ) OmA,, 6.3 v.24 v SMOOTHING CHOKES 
Seg , 250 mA , 100 ohms 
PLESSEY SINGLE - SPEED AUTO- | 350-0-350 v ) 6.3v.4 a. 5\ a. 2 150 mA., 250 ohms 
CHANGERS with crystal pick-up for standard |B -H.T. TR, ANSE a RS, v. 5 100 mA., 200 ohms 
records. Very limited numb« new, Cartoned mA., 2-0-2 v a., 2-0 5° Vv F 80 mA 350 ohms 
Only £5/19/6, carr. 6/¢ for VCR97, V« R517 6 60 mA., 10 H., 400 ohms 
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R.S.C. A6 ULTRA LINEAR 30 WATT AMPLIFIER 


WE ARE PROUD TO INTRODUCE Type 807 output valves are used with High 
OUR NEW 1956 DESIGN. A high Fidelity Quality Sectionally wound output trans 
Push-Pull Unit employing six valves. Tone former specially designed for Ulira Linear 
Control “Pre amp stages are incorporated operation Total neyative feedback of 17 
Sensitivity is extremely high. Only 30 milli- ‘ : D.B. in six loops is used CERTIFIED 
Its mis —- input is required for full PERFORMANCE FIGURES ARE 
THIS ENSURES THE SUIT- EQUAL TO MOST EXPENSIVE UNITS 
ABIL ITY OF ANY TYPE OR MAKE OF , , A AILABLE. Frequency response 4 
— ROPHONE OR PICK-UP. Separate 1 DB, W- 20,000 c/es., 12 D.B. lift” at 
jass and Treble controls give both ** lift ” and : 50 c/es., 12 D.B. “lift” at 12,000 c/es. Hum 
with ample tone correction for lon , and noise 70 D.B. down Good quality 
laying records. AN OUTPUT SOCKE " reliable components used. Chassis finish blue 
WITH PLUG IS INCLUDED FOR p q crackle, Overall size 12 x 9 x 9in. approx 
SUPPLY OF 300 v. 20 m.a. and 6.3 v. 1. a. J ’ Power consumption 150 watts For A. 
: OR A RADIO PEEDER UNIT. GNS. a ~~ Ly mains 200-230-250 v. 50 ‘ . Ourputs for 3 
¢ in kit form with easy-to- Carr i , “~ mw and 15 ohm speakers. EQUALLY SUI 
ll wi riring diagrams Only 10/- .2 ABLE FOR E CONNOIS 
Or Fact yuilt with 12 months guarantee, . . 
$0 ~ extra HP. TERMS ON ASSEMBLED mz SIDE FUNCTIONS. 
UNITS; DEPOSIT 28 - and 12 monthly ‘ss WITH MUSICAL INSTRUMENTS SUC u 
‘yt ts of 21/-, If required an extra a AS STRING BASS, ELECTRONIC 
nput with associated vol. control can be ; ORGAN, GUITAR, ete. FOR DANCE 
that two separate inputs such as ‘‘ mike ” and gram., etc., BANDS, GARRISON THEATRES, etc., etc. 
¢ simultaneously applied for mixing purposes. Extra cost for _— can supply Microphones, Speakers, Rota Converters, etc. at 
een cash prices or on H.P. terms with amplifiers 
EXPORT ENQUIRIES NVIT 


RSC. TAl HIGH QUALITY TAPE DECK AMPLIFIER F ALL DECKS; BS.C. AS 12 WATT “ PUSH-PULL” HIGH FIDELITY 
WITH HIGH IMPEDANCE RECORD/PLAYBACK AND BRA BR HEADS AMPLIFIER 
Such as Lane, Trovox, and Collaro S-speed transeriptor Ohassi«a eine 
12-7-4in, Overall size 12-7-6tin, For 230-260 © 56 clea. AC, maine, | With Self-Contained Pre-amplifer and Tone Control 
Output for standard 2-3 ohm speaker. Only 15 millivolts input required 
ording. Magic Eye recording level indicator. Provision for feeding 
ter. Can be used as gram. amplifier with input o 
feedback equalisation Linear frequency response 
©-11.000 es 


Pacilities for recordings at 15in 
11 Ready for use. ver second, Automatic equalisation at the tur 
GNSS. Carr. 7/6. of a knob When ewitching from record t 
back position automatic demagnetisatior 
heads is assured PERFORMANCE 18 COMPARABLE WITH It NITS 
AT OVER TWICE THE COST. LEAFLET 44 


HMV. LONG PLAYING RECORD TURNTABLE COM- BRAND  §=6nEW 

PL ETE WITH CRYSTAL PICK-UP SAPPHIRE STYLUS MONARCH 3-SPEED 
RAND NEW, ¢ ABTONED On AUTO-CHANGERS 

£3/196 . ' ‘ Carr for 200-250 ¥ t and 

5c M 


standard 
records 
or iZin 
MICROPHONES Hig lelity eryetal types Acos 33-1 Af Inains 
i Piezzo with heavy floor base and = . Supplied in 
£6 19/6 cartons with template . Large safety factors in every component A.C and HT 
£7 10 ™ plus - fuses punched chassis with baseplate screened input plugs 
5 valves. and with easy-to-follow point-to-ovint wir ng dis 
grams. Everything supplied to last o Variable base lift 
R.5.0. 4-5 WATT HIGH GAIN AMPLIFIER and ¢ able treble lift and cut tone controte are 
TYPE AS | COLLARO HIGH FIDELITY MAGNETIC PICK-UPS. | "ited | long playing record equalisation for 
Low impedance with matching trans. brand new, bowed eorrec ‘ nd eo that the aser can alter the 
at (raction of normal price. Only 36/- < yoreonal taste Output for 3 ohm 
} aed 15 ohm loudspeakers HT. and L.T. available for 
the supply of a Radio Feeder Uni’ 
Mix Negative Feedback Loops 
RS. MASTER INTERCOMM. UNIT, with provision for 70 millivolte input only required for ful) cutpot 
up to 4 Listen-Talk Back Unite individually ewitched Frequency reaponse 50-20.000 cycies 
4 high gain ampiifier enables speech and other sounds| Negligibie bum and distortion 
emanating from the rooms containing remote control onttes Por A.C. maine | oput 200/280/2 +. ove 
© be heard at the master contro upplied with walout 


veneered wood er brown bakelite | ne Ma oe \nput| COMPLETE K't of Parts F > 7 -15 earriage 7/6 


mov Wes, 8.1 . —— Y Not} If required for 18/- extra. Two independent inputs can be 

sGeal for ase aa” Baty on. | provided with two associated independent volume controls 

Task Back Unit n bakelite or walnut veneered cabinet| °° “8! Programmes can be mixed together if desired, euch 

Hum jevei is negli ° - = + Bap - | as microphone announcements superimposed on & musica 
{ negative feedback is} °*" * *PP''e 4 at $5/- each programme. of two independentiy controtied merophones 
b3v. 1 ie ts 


Ceaenes assetphied and tested for /+ entre 
oP r as for AG amplifier 17'6 extra 'f required 
TERMS on sssembied Twin input anite 
Deveat 269 +» 10 monthly payments Q1/- 


| FOUR-STAGE RADIO FEEDER UNIT 


Design ot a HIGH FIDELITY 
CBP. Uait with self -ox 


Al3-4 ety tik tcymschy AMPLIFIER 


ng negative 
at frequen 
ntrol stages 
A Trety be ee ’ 
for Longeaf laying and Ur t 1 outpat ket Pertor 
Soup tnatollli Leoeat Jesign of a S-vaive 200-250 » A.C. Mains receiver with |*84 Gram. input and output sockets rlormance 
nA.and L ’ eniam rectifier For inclusion in either « cabinets | Parebie Hy eS ae. Eo of in, 
4 ~ $6 euniess vatecs Gi? PAG -720-2 + 0Ooperation iee Li -t-7hin Ilhastrats 
Unit, ete o a of easy-to-follow wiring diagram and ‘natructions 


viled HV. stages 
er output etage 


. el ndividually priced parte liet 2 This anit can te 
of parte with! diagrams. instructions and oaets This receiver omy for rw 24 15-, inctading Dial aod Drive knobe 
dA every item require 
ictions Only an be ballt fore maximam of @4 196 nelad’ ag cabinet, |*"* “very " yal re 
Ar . © brown of cream bak lite or veneered walnut 


|DEFIANT RECORD PLAYING TURNTASL” COMPLETE 
* WITH MAGNETIC PICK-UP Pick-up « bigh impedes 
type. Unit te boused in « beaatifa' wa nat veneered cabs net 
Radic Supply Ce. (LEEDS ) L1O. MB iad ie ler teliert TS uate 
32 THE CALLS. LEEDS, 2 ° |W 8.“ STENTORIAN ° HIGH FIDELITY P M. SPEAKERS 


Terms C.W ©. or C.OD. No C.0.0 under <1 Postage |- extra under 10-, 1/6 extra [HT I0l? 10 watts. 16 cum ion # buy speck oot were 
under 2, 26 extra under 63. Full Price List 6d Trade List 5d |nighiy reecenmend this anit with an amasing pertors 
Open to Callers: § am to 5.30 p.m. Saturday until | p.m. ene 


DULC! F.M. TUNER 


A 
corpe 
complete v 
Fire Brigades 
receiver 

line up 

(Rect 
GORLER 
magi eye 
Overall siz 


very z 
rate wn power 


pee | Parcel 


mtaining Wat 


the Jason ¢ aligned 


including P 


& Pkg 


~ THE JASON F.M. TUNER 
iB 


k 


WIRELESS 


SAVE POUNDS! 


V.ILE./E.M. 


4/6 


om 


ror 
Urs 


689 
gs 

ial DENCO 
£16/13/8 


mponents 


Valve 
CHASSIS 


H ANDBOOK 


tru 


This Tuner can be built for 10 gns 


j 
1d 


WORLD 


ORDER BY POST 


FEBRUARY, 1956 


1F YOU CANNOT CALL 


The Latest Tuners 


The 


“EMPRESS” 


TUNER UNIT COMPLETE 
WITH POWER SUPPLIES 


2'6 post free 


pon 


Dial and 


t on request 


n availa 


EMPRESS in CABINET 
© £17.17.0 pos 36 


parate for home construction 


ive assembly, 37/6. I.F. Trans 


DENCO Feeder 
LJ se 6AM6 
EBS! two 
Complete parcel 
extr 
1,6 post 


{ 
and 


£6 ) Post 

DATA BOOK, 

free omponent 
separately 


All 


DENCO F.M 
PONENTS. (¢ 


COM- 


oils, each 


F.M. FEEDER UNIT 


HI-FI AMPLIFIERS 
EAK, Point One 
LEAI PLi2 
ROGERS Minor 
ROGERS Junior 

XETTI 

STICAL Ql 

GRAMP IAN 


PELE) 
rELEX UNISON 
4 


510 
iI 
UNI 
Ul 


CER, 


AMIC CONDENSERS for 
F.M. All 


values 9d. each 


“WIRELESS WORLD.” 
Feeder (Amos & Johnson 
> 


F.M 
Reprint 


ost free 


The “UNIVERTER 
FOR ALL AREAS 
A Band Ill ¢ 


home-constructed r fact 
made Band | receives { 
two 777 8409 
Contains its own pow 
No alteration to 
simply conne 
Walnut 


FAMOUS MAKERS’ 


Knob, 46 


extra 


TURRET 


liagram * 


Ell Converters—All 


ha el Ti 


inet sists 


rotated the 


tact panel prov 


gham 


me time 


lern tuner 
RF 
PC PRO 


o  TELETUNER wi 


et manufacture 
of a turret 
scrial and isiines coll 
appr 
ling 
the ilves a 


r Band 


i 


gain 
imum noise, wh 


double tr 


er Will wor 


tructions 


ipplied free 


and 


striy 


FAMOUS MAKE 
12 CHANNEL TUNER 


s Band I a Il Complete 
: i KCC RI (ler 
f qualit 

ade. Switch 

itr uw 20-25 

Mc's 

l 1 with 

ll detail r liagram 

i ASKY’ 'S PRI : 


Pos 3/4 89 6 
"TELETRON BAND II! 


CONVERTER CO'L SET 


t Band I 


Leading Types 


TELETRON BAND Il! 
CONVERTERS 


MARK I 


48 6 


MARK Ii 
Kt 


VALRADIO BAND ill 
TON ERS 


priate 
the 


B.B.A 


HI-FI 


Popular! ‘ I weeterm 


yur set an 


L.SH100 (a: 


1,100 


As 


r sound distribution 


ELECTROSTATIC SPEAKERS 


Fit one 
i gett 
bey« 


x more of these TSL. hi-fi 
hat all around, balanced, high 
md-aural-range sounds in the 
spectrum. An absolute MUST 
ion, high quality L.P. recordings 
on sound reproduction Easy to 
radi rV receiver, or amplifier 

th full data and liagram 
illus ‘~l8 ke's 

p.f For outputs 
4 jin., 21/-, 


above, for outputs « 


circuit 
20 dbs 
up to 
Post free 


inherent 
20 watts 


f 10-12 watts 

Size: 7 x 2 x 

P 

t cap. 800 pf 
3 tin 


st free 
For outputs up to 


12/6. Post free 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


FEsRt 1956 


ARY 


RADIO - TELEVISION 


PORTABLE GRAM 
AMPLIFIER 


miniature valves, U78, N78, 
and treble controls 
and internal L.S 
Mounted on wood 

4iin. with speaker 

All top quality new components 
s, 200-250 v. Ideal for portable 
will match Monarch, 


lume, bass 

S. socket 

stor lamp 
ize 14 


with 3 new Osram valves 
elliptical speaker, 


mains lead, and knobs 


oodmans 


3-SPEED 
RECORD CHANGERS 
TRANSCRIPTION TURN- 
TABLES, RECORD UNITS 


Large k of all types 
GARRARD R¢ 
On next page 
GARRARD RCS0M (AC 
rmx 
GARRARD R(¢ 
m next page 
GARRARD R¢ 
GARRARD Wl 
CONNOISSEUR 
COLLARO 2010 
Ditt 
( 
( 


Examples 
80M (See Special Offer 


£26 13 § 
110 (See Special Offer 


111 £4 


u 
554 1 
Units 


less p 
OLLARO 3 
jARRARD T 
head £8 10 11 
PRE BUDGET PRICES 

are é ubject to being unsold 

Large stocks of Pick-ups, P.U. 
Heads, Cartridges, Arms, etc., 
all leading makes. 


LATEST COLLARO RC.54 


eed High Pidelity 


1¢8s 
M are 
y red 


and 


Mixer Changer, Studio 


£9/19/6 


Studio P 


] int er pick-up 
LASKY’S PRICE 

46. Also supplied with 
ick-uy 15 = extra 


B.S.R. MONARCH 3-SPO. 


LATEST MODEL. 
NEW & UNUSED 


Takes 
mixes 


crystal turnover pick-up. Hand 


some 


complete in maker's carton 


LASKY’S PRICE 
I 


HI-FI 


WIRELESS WorRLD 


ELECTRONICS © RECORDERS 


HIRE PURCHASE TERMS 
available on certain goods. 
WRITE, STATING REQUIREMENTS 


SPECIAL OFFER OF 
GARRARD “T"’ UNITS 
$-speed single record player, A.¢ mains, 
omplete with two De 1s XMS fff high 
fidelity pick-up heads Limited quantity 


only Listed at £1414 - 
LASKY’S PRICE £12120 


Announce ing 


LASKY'’S NEW 1956 


AM’FM 


SUPERHET 
RADIOGRAM CHASSIS 


Very latest circuit covering L, M, & 
S wavebands as well as F.M. 8 valve 
p.p. output, Ferromagnetic aerial, 
p.u. sockets, ext. speaker sockets and 
provision for electrostatic Tweeter. 
Magic eye tuning indicator. 

For A.C. mains 200-250 v. Valve 
line up —ECC85, ECHS8!I, EFB89, 
EABC80, ECC82, two 6BW6 (p.p.), 
“¥3 rect. Incorporates latest Gorler 
F.M. components including the well- 
known front end UT340. Large full 
vision dial, actual size 14} x 6in. 
Overall measurements of complete 
chassis, 15 x 74 x 8in. high. 


26 cGns. crm, 


performance of this new AM FM 
radiogram chassis will amaze you 


LASKY’S 
PRICE 


The 


(arriage 


AUTO CHANGBRS 


of all sizes 
aiding. HGP.37 


10 records 


4) in one los 


cream finish Supplied 


£7'19'6 


?ost 5/- 


CABINET NOW AVAILABLE. 3 


¢ contemporary design 


¢ Auto-changer and R 


racti\ 
the abov 
is shown on right, can now be 

Carr. 17/6. 


ake 
Cha 


supplied 


veneer 


‘15/0 


Cabinet, oa 


k 
adiogram £8 


MORE 


MONEY-SAVING 


LAS 


Y BARGAINS. ON NEXT 


FAMOUS MAKE 3-SPEED 
TRANSCRIPTION MOTORS 


All component parts can be supplied 
building this handsome unit at home Heavy 
lathe turned non-ferrous turntable with 
rubber mat, metal motor board siz 

13in., 4-pole motor, et Con 

All parts brand new and available s« 

list on request CAN BE ASSEMBLED BY 
YOU IN ABOUT ONE HOUR at a cost of 


£6.19.6 


Full assembly instructions 


supplied 


HI-Fl SPEAKERS 


Fullest range of all makes and P 4.15 
Some at PRE-BUDGET PRICES 
offered subject to being unsold 
WHARFEDALI 

i6 


hm 
and 


are 
are 


Super 3 
Bronze 8 66/8: 
Super # 
Super #CS 
Super 8CS/AI 
Bronze 10 
Golden 10 
Golden 10, CSB 
Wi0/CSB 
Wi2 
Wwi2zcs 
Super 12 CSAI 
Wis 
Wis/CSs 

All types of Wharfedale Output 7 


GOODMANS 
4 


Bronze 


Audiom 60 
Axiom 150 
Axiom 22 
All other types in stock 

WB STENTORIAN 
HP.1012 .. 99/9: HP .812 


G.EC, 


43/9 


Metal Cone 


es eas 0 
BAKERS/SI 


in 
LHURST & TANNOY 


6-VALVE RADIOGRAM 
CHASSIS COMPLETE 
WITH VALVES 


Famous Manufacturer's Surplus 
3-wave Superhet 15-50 
medium, 1,000.2 
Brand new Mullard valves 
EF41, L163, EB41, 6V6 gt 
and finest quality components 
switch, 465 Ke/s LP 
control 


m 
000 


(sram tone 


LASKY'S 
PRICE 


£10'19'6 
Carr. & Phe 


7/6 extra (rane 


output knobs 


etc 


PAGE 


Wriretess Worip FEBRUARY, 1956 


SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALL 


Famous Amplifiers Built 
on T.0C.C. Printed Circuits 


C 
ave yur ’ ' | | 
i ch Haddor Sor Ell emo DRILLED CHASSIS AND 
1-WATT MIDGI r At LO any tin AL ASSEMBLY 
AMPLIFIER, “WE The MULLARD 510 | Size 13 7 x 2hin. drilled for five 
HIGH ‘ ‘ AMPLIFIER rc. lates ype miniature valves, mains 
° . ~ ’ , t i full tran , etc. Dial 13 14in., for 
alves horizontal or vertical mounting. Spir 
ending ing All pulleys and 
aye ating § lied. Post 3 
CASKY’ S PRICE 19 6 
15 Gns. ALUMINIUM CHASSIS 
18 S.W.G., undrilled, 4 sides 


LASKY'’S PRICE 65. 
The OSRAM 912 AMPLIFIER 


LASKY’S “Raga icy t complete with valve for w DULCI RADIO CHASSIS 
4-WATT A AMPLIFIER KII ‘rice depen r make f Full range 3 and 6 wave 
1 | 6S] eve 74 tr ormers 1 19 Gns. £6/19'6 to 21 gns. 


components, chassis, val | 


Book i tien themes cy 4 GANG CONDENSERS 
nas _ £4/5/- ce eeeeeeecscccesesscoeesessesesesees 0005, less trimmers 


NOTRUCTION BOOK LASKY’S FOR THE FINEST 


tandard, 6, min 


P.M. SPEAKERS VALUE IN RECORD CHANGERS 


With Trimmers 
2-gang, standard, 7 11, 

v4 y SPECIAL OFFER 
~ Elliptical, 7 ?® ® GARRARD RC.110 3-SPD 


Post extra 
SPECIAL OFFER OF 
Plessey 12in 4 AUTO CHANGERS 


PICK-UPS 
6hin. 19/6 x t : prand ae oe 


Standard play Offered 
‘ t Comple 
Hin 25 f 


MOST HALF PRICI 
tal pick 


a Bantam magnetic. 
PROJECTION TV UNITS i ria omatic record —seareragag ae 
Mullas ( ‘ nuixer abinet 

unit and EH! 
with val ind C..B 
quantit 


LASKY’S PRICH , £21 


gang 
gang 7 
i 


g 


MICROPHONE 
BARGAINS 
ACOS MI1C22/2, wit 


with instr illustrated 


, LASKY'S 
4 OMAG NE rac RODS 
FERRC ed indice price £8/19/6 

t oO acrial Carr } TABLE 
—s ‘Sil ' MIKE STANDS 
Post Pr ; CABINETS availabl Prices Chrome heavy bas 


equ 


DECK MOTORS @eeeeeeeeeseseseseseesceseseesesescee® in, 126. Post 2/6 
A a } ‘ . 
ig rRUVOX TAPE DECKS GARRARD R.80M_ 3-SPEED| PLATED MIKE _ FLOOR 
it Mk. III Nt twin CHANGERS STANDS, telescopic folding base 
G GARR. ARD, 26/6. |! xtra 1 oom ons on thr : . lightl oiled), height 3ft. to Sft 
tees tin., 32/6. Post 3/6 


mot 


EX-GOVT. ACCUMULATORS x AM: turno' PICK-UPS, HEADS, ARMS 

2 volt, | h. Size 1}is Ma £23 2 0 — . san / quantity] LP. or standard, by Collaro, Gar 
Shin high Made | irriage Free . rard, Goldring, Acos, BJ, Decca 
Hide } - - —— — £15 15.0 ‘ all types Full stocks of all 


‘ Iso ft ge of pi up st 
LASKY’S PRICE 4 6. AMPLIFIER for Truv p 7 tyli. Also full range of pick-up sty! 


art 


ane , en we PLASTIC COVERED WIRE, 
SPECIAL stranded copper, BO All colours 
OFFER! CYLDON TAPE SPOOLS in 100ft. lengths. Per coil 2 6, 


Sir each 1/6. Post 9d 


LATEST BRENNEL TAPE] METAL RECTIFIERS 
EQUIPMENT RMI RM2 RM3 RM4 

The DECK Three . 38 4/3 56 16/- 

7 nd 15) ‘ thre or Post extra 

pe ane paren SENTERCE 

, AMPL IFIER Mk. | : k ; oe RECTIP - mz 40 

COMPLETE 5-VALVE ‘ y Pager dog ertc a 26 4/7 

RADIO CHASSIS high fideli , ‘P3 K3 


6 
0 K3/100 
8 14,8 


Post extra 


CGRATING CASE. 68 L.V. RECTIFIERS 
aan — . = : i 12 all types in stock 
plet “ TELE N l amy }-wave, 3/6. 2amp., $-wave 
mitition wf « PERRITE ROD AE RIALS RECORDING TAPE 4/11. 4 amp., full wave, 15/-. 6 amp 
Valves r M \ Sin lo Kraft base, length 2001t yiaon | full wave 
i4, Uses I g wave, Bin. long, 12 6. metal spools, 12/11 ost J 
meus ean All makes of Tape st i—Scotch RECORD PLAYING UNITS 
LASET's PRICE 69 6 “ . IG RANIC > JAC K PLUGS ved EMI Gr indig Puretone, | 3-speed, auto and hand change. Al! 
ee £5/10/6 Standard type, each 2/6 Ferrograph, Basf, Agfa, Gevaert types in stock 


ORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


21/-. Post extra 


FEBRUARY, 1956 


EVERYTHING 
SPECIAL OFFERS OF CABINETS 


SUREAY RADIOGRAM CABINETS 


FOR 


constructe 
Wa eneer finish, gene 


PRICE 44 ong. Se 


LASKY'S 


OCTAGONAL SPEAKER CABINETS 
net enag 812 10. - 


SPECIAL OFFER 
MANS" H e OUTPUT TRANS 


hms. Listed 
£4. LASKY’S PRICE 45/-? 


MAINS TRANSFORMERS 


ar finest 


A. v 


tapped at 4 ¥ 


18)- 
22/6 


WIRELEss WorLD 


HOME CONSTRUCTOR & SERVICEMAN 
j-in. ARMOUR 
PLATE GLASS 
13x10) 36 
10] 5/6 
15 7/6 


HIRE PURCHASE 


Terms available on 
tems Write stating your require 


certair 
ents 


OVER 50,000 VALVES 


12in. actually 
14in., 
17in., actually 17} x 


Post 


actually 134 x 
ne { the 


oA A 


largest stocks it 
uakes and types 


t i 
extra, . ose SS 


‘ 
I 

R.Y 1 ex) 
Tut 


(ee eee eeeeeee 


With 
choice of 


your 


Cabinets 
Ulustrated 


* 
= 
eeveeeeeree 


PARCEL No. 2 
everything to build « 
A ©. mains, median 
Uses 6K? 637, 6V6. and 


ers. Neat abinet, walnut 


ntains 
alive set for 200/250 
: ; ae t pat 
as illustrated. Size I “ pir 
CAN BE BUILT FOR 
Carr. aud packing 20, 20/19/6 
INSTRUCTION BOOK (or 
CABINETS ONLY, ; 
Al TL 


can he BUILT FOR 

rriage aod packi« 
elther above se li- post free 
sat or wood Carriage 2/6 


te available separately 


SPECIAL OFFER. MINIATURE OUTPUT 
TRANSFORMERS. © t ' 


s11 


FILAMENT TRANSFORMERS 
, 511 


BRIMISTORS 


i / 


2/6 1/6 64 1/6 


LARGE STOCKS OF BAND Ii! 
AERIALS or ALL TYPES 


KING PIN 
WOLSEY MINOR 
WOLSET TWIN-LOFT 


AERIALITE 
AERIALITE 
ABGEAR 

LABGEAR 


AERIALITE 
AERIALITE 
AERIALITE 


tt 


ROSSOVER 


O0-AXIAL CABLE 
. 


ERAXIAL 1044 
t Pa 


AERIAL MASTS 


25 ort iawe 


AERIAL RODS 


6 
eteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


7 

: VALUE IN MAGNIFICENT TV CABINETS 

eTHE DE LUXE. Complete with mask 

@giass, castors ait, bearers, C.R.T. neck 

@end protector, back, speaker, fret and baffl 

@board. Finished in beautiful figured medium 

@ light or dark walnut veneer, with high polish 

@ Suitable for most home constructor TV 

@ Receivers, including the Viewmaster,” 

@ ** Practical Television,” * Tele-King 

@ ‘* Magnaview ireless World,’ 

@ Supplied with cut-out for l4in., 16in 

@i7in. C.R. tubes at no extra cost 
@allowance of 4/6 will be made if the 

4 8 not required 

@Inside dim.: Depth 

@Height 28in. Overall 

@184in. Adaptor 


ek 
and 
An 


mask 


16\in., 

height 

frames for fitting 
available if required 


£8/10 


THE ROTHESAY 
porary design. Absolutely 
throughout with t 
veneered in walnut 
or dark shack I 


width 
32in 


Carriage 12/6 * 


Outstan 
rigid 


ling contem-@ 
construction @ 
he finest laminated woods, @ 
polished light, medium®@ 
tted with gold anodised @ 
speaker grille. (.R.T. aperture frame is@ 
detachable, supplied to suit any size tubce 
to order NOTE SIZES 7 
Outside dim.: 34}in. high, 21 fin. wide, 21jine 
deep. Inside dim 18jin. wide, 19\in. deep. @ 
a of top: 224) = 2iftin. Thickness jin.@ 

ASKY'S 

ASKY'S £9/19/6 
extra. WITH FULI 


veneered both sides, 


* 
Carriage 15'-@ 
-LENGTH DOORSe 
polished to match thee 
cabinet and mounted with full-lengthe 
plane hinges £14'9/6. H.P. Terms arrangete 
or any of above Cabinets 
eeeeeeeeeee 0000000000000000000000008 
TRANSISTORS treque rang 
& GERMANIUM .awO-GG0 © 
DIODES 


SPEAKER FRET Cart 


lage 


ASSEMBLED Bad PACK-OUTPUT STAGE 
OR & ar RECEIVER 


Yor ase o 
with twe 


valves io 


Power Pack for « 


MAKERS’ SURPLUS TV 
COMPONENT BARGAINS 


WIDE ANOLE 
lane by at trans 


6 mm 


ferros-cube re 


liagram, the pair 
Frame Output Trane 


Kiectromagnet 
bined scan 


STANDARD 45 


mm 


MIN, CRYSTAL DIODES 
on type, wire ah 16 


GEX “4 


CLR. 
RUBBER 
Dust pr 
MARK 
m. 16 
POLYSTYRENE 


20/6. Post 


PLAATIC 


EB. ite 
LASKY's PRICE 


Zin. MOULDED (IMPLOSION GUARDS 
76 st extra 


CONDENSERS & RESISTORS 


RANGE ryrne iN 


RIiSS RECEIVERS 


NOW AVAILABLE ON EASY TERMS 


rULI of eTOCK 


Open all day Saturday. 


42 TOTTENHAM COURT 
ROAD. W.1. 


Between T.C.R. and Goodge St. Stns. | 
MUSeum 2605 
MAI 


ALI ORDERS To 


LASKY'S 
(HARROW RD.) LTD 


HARROW ROAD 
MAIL ORDER TELEPH ONE—LADbroke 4075. 


Early closing: Thursday. 


370 HARROW ROAD, 
PADDINGTON, W.9. 


(Opposite Paddington Hospital) 
1 


SUNningham 19797214 
EASE 


WIRELESS WORLD FEBRUARY, 1956 


BAND 3 T.V. 14 ranges 


CONVERTOR 146 196%» 
W. World May 1964 = Linear scale 
Kit of parts complete to build this aw 
. ful unit compr drilled } 
messeenee u ‘. A. » ini eewred - ’ 200/250 volts A.C 
cond... et ehily modified mains ration 
version using 8D3 or Z 77 instead of . — 
j 22/5/- post tree nd 


sod wiring Cc 

free. Power Pack Ce ; i : 

, including maina transl » 3 i test 
reett., 3O extr Provision 
sliowed on chassis for Band 


switehing. Kit of ewiteh part , . , * Internal standards of 


1" 
RADIO -GRAM CHASSIS be Miocer series VaLve: 

i WAVEBAND L.W. 800m-200 d 200m-550m, $.W. 16m-50n 3 
Chassis sine 134i Bhis 2hin ractiy ss Dial 10in Shin. edge lit by The MODEL CRSO 
2 pilot 


amps Horizontal or Names and 4 control knobs, wainut o n from 
ivory to choive. 4 position W M8. and Gram. PLU. sockets. Modern poe gg pee = ple a 
oirouitry, att ¢ ad 6 ‘ , y quality components used throughout prto: m an ° 
Delayed A.V.C. and nex teed baok At mains 200 260 ¥. Double wound trans! | ohm to 10 megohms in 
isolates chassia from mains Aligned and calibrated ready for use fourteen ranges, having a 


BRAND NEW & GUARANTEED ©&9.15.0 Carr. and ins. 46 Pe coral scale length of 120 


* Fully guaranteed 


ndication of balance is given by a magic eye fed from a high 
3-ohm speakers suitable for this chassis available 8°19 6, 10°25 - ntode amplifier. Designed for bench use with case and pane! of 

ished black crackle. Complece with valves and instructions 
y for use from A.C. mains. ONLY €7/18 - plus 4/6 carr.) packing 


sGs0 SIGNAL GENERATOR covers |00 kc's to 80 cae in six 
on fur ner v: ° I Cc U 

BEST EVER VALUE IN RECORD PLAYERS oo GFDL valves ond tonterGel restiior, tales wrendormer. 

calibrated scale lengch is greater than 60 inches. In olive 

x I3in. x 4in. with frone panel of green Perspex en- 


and iZin. reoord selector Modern crean Dua! Xtal cartridge stylus for high ' white ONLY £810 -, plus 6)- carr. packing 
fidelity reproduction. As used by leading “ram Manufacturers. Complete with 


full instructions and template VVS5S0 VALVE VOLTMETER measures up to 250 volts A.C., RF 
OUR BARGAIN PRICE £8 19 6 Carr., Ins., 4/6 and D.C. with input impedance of || meghoms. ONLY £€7/19/6, plus 


4 6 carr. packing 


ZLECTROLYTICS (cod } Sto Please ser ‘ ed and self addressed envelope for further details, 
sent b 4 ost H.P. terms available Callers only—Charles 
TUBULAR CAN TYPES ohm Bricair ‘ 11 Upper Saint Martin's Lane, W.C.2 

80 CABLE co AXIAL 


This chassis 7 genuine x d delivery is reasonably good 


Latest BS KR. Model S speed Autochanger Mixer Unit. Famous Magidise 7in., 10ix 


25/26 v., 50/12y 8) 8/460 y } 
PREC mi selgthene 
60/60 ¥. 4/5004. 8 16/450 y SPECIAL air spaced polyther 


H i Stranded 
100,25 4 p , 16276 ¥ , er lo en 6 We 
4/800 16/480. BG COAK. PLUG ou. 74 GRAYSHAW INSTRUMENTS 
a 50 ¥ SOCKETS 
¢ 18/480's lease v. COUPLERS PARK STABLE YARD, LEYTON ROAD, HARPENDEN, HERTS. 
2/450 , OUTLET BOXES 4 ae - 
—" BALANCED TWIN FEEDER » 
250y > (80 ohms) 64 
100/450 oy TWIN SCREENED FEEDER 
260/276 ¥ 80 chms) | 
2 | 42/380 6 100 . 200/27 y 00 OHM COAX CABLE 84. per 


dia 
CONDENSERS. Mix I i 5 F LC L E R Fc 
pret. values, 3 pl. to SPEAKER FRET. Expanded Bronse 
ditio ceramics od ual .. 2/3 fl 


each anodised meta! Bin 
Hunts and TCC. 0006 " ) 4 


and 1 350 v, Od 06, J iéis "a “—, . 3 ad MINIATURE 


i 25 Hunts, 1/6. 5 Hunts, 19 


PUT, 
JASON F.M. TUNER UNIT 87-105 me/s peng 
eg TRANSFORMERS 


only £6.10 - post fr aperior ¢ requirements. A strated brochure describing the range of transformers 
brated mos o tit by 8 facture will gladly be sent on request 
extra Power Pack cor ‘ 
ineluding double wound ma ns iNiustraced above is a standard input transformer type “ E size lin. x 
extra din. « din. overa available with varnish dip finish, encapsulated block 
and approved ni form, or in mu-metal screening can 
ete u 
full details 2/-, post free ( k delivery w prices—maximum efficiency 


JOHN BELL & CROYDEN, !17 HIGH STREET, OXFORD 
RESISTORS 8.T.C. RECTIFIERS Telephone: 47072 eo Cables: Belclere, Oxford 
Carbon = type Pret e ohms (326 2 K3/40 32 kV 

10 megohms 

iw. 64,2 

10 Tol. |} w. Od RM 
1% Hi-itad. | w. 2 125 n 4 f 120 mA 


WIRE WOUND TYPES | iii's'm0 ma c60” Og SOLENOID TYPE SA 
Wire mde filicoue conied, #6 chu | PRE-SET W/W POTS 


iw 


2/-. 15,000 ohmes 33,000 ohms, 6 w.. 1/9 T.V. knurled slotted knob type. 26 ohme t Continuous i Ib. at _ 
10 w.. 23 0,000 ohms § 50,000 ohms, 4 


; Instantaneous to 6 Ib 
50,000 ohms to 2 Megohms (carbon) 3 5 . : 
ALUMINIUM CHASSIS | *’ 
id «. Plain undvilied” Volded 4 sim. | VOLUME CONTROLS 


riveted corners " holes l semi Midget Type, Long spindles 


mga Riin., 7 N A values 10,000 ohms to 2 Megohms y 100 PRODUCTION 
0 Less ow. 3)- BP ow. 4/-: DP ow. 49 INSPECTION 


dividually boxed. Guar. 12 months 


T R $ RADIO COMPONENT SPECIALISTS Larger and Smaller Sizes 
JOBRIGSTOCK RD., THORNTON HEATH, SURREY ee Se ae 


formers to 6 KVA 3 Phase 
Phone THO 2188. Hours 9 am—6 pm., | pm. Wed 


a I 
Open all day Saturday. BY THORNTON HEATH R 4 Wk BEBE R i TH 
STATION BUSE 130A, 133, 159, 166 90 e 4 - 4 4 4 ~ 


Terms: C.W.O. or C.0.D. Kindly make cheques, P.0.5 ete. payadleto TRS. Post & 18 POREST ROAD, KINGSWOOD, BRISTOI PHONE 74065 
Packing up to jib., Gd. Ub., 1 b.. 16, 5b.. 2 iMb.. 26 Bargain Lists, 34 
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C.R.T. ISOLATION TRANSFORMERS ™ Teletron Band Ill Converter 


For Cathode Ray Tubes having Heater/Oathode short - For London, Midiand and Northern 
Gireuit or for C_R. Tubes with falling emission. Transmissions. 
Low leakage windings. Ratio 1: 1.26 giving ; > ; 
boost on Sinan ; >> > e Suitable ali T.V. makes TRF. or 


O/G each With Tag ; me : Superhet 
O/6 each Panel and ea Sa Saeed Ready wound coils, two EFBO valves, all 
OGeach Solder Tags | | ; ae components, punched chassis, circuit diagram 
0/6 each . « 
: 10/6 each , wiring plans COMPLETE KIT for mains 
Ditto with mains primaries 12/6 each . operation 200-250 v. A.C. €3/10)-. 
Type B. Mains input 220/240 volts. Low Capacity. Multi 
Outpat 2. 4, 6.3, 7.8, 10 and 14 volts. Input has two taps <A ——_ ee a PACK - hogy res 
which increase output volts by 25°, and 50 pectively v. m H v. 6a. b . 
This traceformer is suitable for all Cathode Ro Tubes ALL WAVE RADIOGRAM CHASSIS Mains Transformer to above Spec 
With Tae Panel 2] /- each THREE WAVEBANDS FIVE VALVES Min. Westinghouse Rect ditto 
Type C. Low capacity wound transtormer for use with 2 8 16 0m LATEST MULLARD Pp ched d drilled ch 
volt Tubes with falling emission. Input 230/240 volts, ° v bs ECH42, EF41, EBO41, une an aw oe chassis 
Outout 2-2)-2)-2)]-3 volts at 2 amps. With tag Panel ELAl, EZ40 Larger chassis for Mains Model 
17/6 each 12 month Guarantee, = C. 200/260 +. 4-way switeh Teletron Coilset with plans 
All Isolation Transformers are individually boxed, labelled Short-Medium-Long-Gram AVS. and Full plans and circuit details 
and clearly marked with relevant data feedback, 42 watts. Chassis 1310 5jin. » 2hin, 
ResisTOR? A ————- ; rr) fio ae = Se 1, berteontal or vertical available. ; ohm ; 
TTT ; ll values ohms to meg., | W., ps. Four Knobs, Walnut or Ivory, aligned V | C tr | 80 C al 
4 w.. 6d.: 1) w.. Bd: 2w., L- and calibrated. Chassis isolated from mains 0 ume on 0 $ CABLE oaxi 
HIGH STABILITY. j w..1°., 2 -. All pret .rred values 100 


spindles Guaran- Semi-air spaced Polythene 
obms (> 10 meg wal 
5 wat WIRE-WOUND RESISTORS BRAND NEW £9 e 15 ° 0 Corr. 4/6 oa oy laoulated. Hate. Stranded 
25 ohms 10,000 ohms 6 we pws 


- ° 3 50". 

‘ Matched 3-ohm speakers 8° 19/6, 10° 25/- er - — STANDARD 
15,000 chms—50,000 ohms, 5 w.. 1/9: 10 w 2/3 EXT SPKR. TYPE a) Him, Coanial 
WIRE-WOUND POTS. 3 WATT LAB. COLVERN ETC Ld _ 
Pre-Set Min. T.V. Type j Standard . ee PLUGS L. pede cores 
Knuried Slo’ 
i ins ee ee | Ge RECOMMENDED FOR ABOVE CHASSIS || Fv" Ammiats. wed te inion? vee 

oa. f ‘ : } P OK.. 4/6 i" Band 3 Dipole indoor 6 $ Band 8 Twies. 7/6 oF 

w 
| 


ito Carboo SPEAKER | oan 178 FEE DER per ¥ 04. 800 of seta 
2 Mee | CONTROL OQ 3/- | Pi RE BALANCE: EDER 1/- v4. 80 ohms 
O/P TRANSFORMERS. Heavy Duty 50 mA.. 4/6. Ditto. | essey TRIMMERS Ceramic, 39. 50, 70 pt ; oa 100 pf., 160 of 


tapor! orimary 4/9. Multiratio, push _ 668 Tapped Uist 250 of. VIA - BAN nt TRO vf 
3/9 


small pentode, 3/9. Miniature 384, ete.. d ALUMINIUM CHASSIS. 18 swe. Plain, undrilied, ] 
LF. CHOKES 15/10 H. 60/65 mA 5/-: 25/20 H. 100/120 Malti Spee with 4 sides, riveted corners and lattice dine holes, 
mA.. 11/6: 80/15 H. 180/160 mA., 12/6; 5 H. 250 mA., 15/- 7 = 4in., 4/6; 8 « Gin, 5/0; 11 © Fie 

MAIN} TRANS. 250-0-25, 80 mA., 6.3 v. tapped 4¥. 40 


9 
iw WA: 4 Lh 15 « 14 
Sy. tuned 4 v.84. ditto 9600-880 80 mart Changer : fia ule... 10/6 = 196 


LP. TRANSFORMERS. 465 kes. Pleaees 
; 7/6 pr | #/- tin 
WEARITE MOR “Q" coils 
H‘SAT®R TRANS. Tapped 200/250 vy. 6.3 v. 1) amp.. 7/6 ’ i jours, single or stranded 2a va 
co *?22 PLATED AERIAL RODS. } i2in. push fitting Sin, RADIO SCREWDRIVERS, 4. each 
2A do . &o a . NROW MAING Teeree eonewhRivER «a 
ALADDIN POR WERs and cores, jin. 84: fin. 100 


fin FORME on Case ao are. ihin |VCR97 TESTED FULL PICTURE £2 


BLOW MOTION DRIVES. Epicyolie ratio 6:1, 2/3. 
TYANA. Midet Soldering tron, 200/220 v. or 230/260 » | MULTICORE SOLDER 40. i6 twa, dd. Wewe a0 
14/11. TYANA TRIPLZ THREE. Comoirte with detech- ard, th. 2/6 

able bene) stand 19/6. 200/22) ¥. or 230/260 v ALL BERNARDS BOOKS IN STOCK. List SAE 
200/29 v. »r 230/560 » SOLON MIDGET (RON. 25 w. 22 VALVE MANUALS‘. Parts ' and Tl. \. each ovet 
MIKE TRANG? Ratio 60:1, 2/9 ea. new and boxed . 
MAIN] DROP PE RS. 3*1lin. Three Adj. Sliders, 3 amp ¢.M. TUNER OOIL KIT 27/6. HP. cou. Aeria: Coll 
750 4 2 am”., 1,000 ohms. 4/3 Oscillator Goll two LF. Transformers 10 Mes 
LINE ‘ORD } amp.. 60 ohms. per foot, ." amn., 100 ohms Detector transtormer and heater choke. With cireuit 


per loot. 2 way G4. per ‘oot. 3 way 7d ner foot (Limited per od) f CONDENSERS. New stock O01 mid. 7 aV¥. TOA. 66 
4 INGE - *. Ditto, 18.5 &V., 0/6: 100 of to 600 pf. Micas, G4. Tubular 
CRYSTAL MIKE (NSERT Famous mm vice preciso | foes. een ta" csi. G4: 06 3 bint BO LG: BLO 

' , i6in. Barge Brand new Plessey *-speed Autochanger Mixer Unit i i +. 1/8; .1/1,860 ¥.. 8 


6 
66 i for 7. 10 and 12in, Records. Twin Hi-Fi Xtal Head CRHAMIC CONDENSERS. 600 v. 3 of. to O1 mid, 1 
with Duopotnt sapphire stylus. Plays 4,000 records SILVER MICA CONDENSERS, 10°... 500 ¥ 
Lou DSPEAK ERS P.M. 3 OHM Sprung mounting Baseboard required 16) « 12)in 4 pt to 800 ot « 600 of. to 3,000 pf. 1/9 
A lf 


6/6 joolmans, 21/- Height 6j:5. Depth @in. Super Quality Pow’ tree DITTO 1%, 500 9. 1.5 to 800 of. 1G. 515 to 5.000 of. @ 
: aT tg : ——e NEW ELECTROLYTICS. FAMOUS MAKES 


3 J i uly ce ge || MIXER TYPE MECHANISM |) 722-4 py. | wammren gi [usu tee 


CRYSTAL DIODE, GEC. 16. vEXM GG 

CRYSTAL SET CONSTRUCTION, }/- 

40 CIRCUITS USING GERMANIUM DIODES, 3)- 

H.R. HEADPHONES, 4,000 ohms. Brand new, 15/6 pr. 
SWITCH CLEANER Fluid, squirt svout. 3/9 tin. 

TWIN GANG TUNING CONDENSERS. 0005 mid. midget 
with trimmers 8/6: 376 pf. midget less trimmers 6/6 
0005 Standard size wn trimmers aod feet @/-: less trimmers 2 
9 ditt soiled. ‘ 1% 19 | 2 ‘ f 1,000 + 1000/6 y 


O40/ t» 2. ’ a 
RECORDING TAPE Sorew Base Type B12. 8/000 v. { 40 


MAING TYPE. RM), 1264. 60 mA., 4/- nus, 2 100 mA. 4/9 


: RMS, 120 mA 260 ». 275 m 

1,200ft. on standard fitting 17” PULL WAVE BRIDGE SRLERTUM RECTIMERS. 2, 
Plastic reels. Brand new boxed 17/6 oe sah Omne BBLS SAMS 50 21 scones « 
VALVE dOLDERS Pax. iat. Or. 44, EFSO. EASO 64. tor charging at 2, 6 of 12 +, 14 amo., 13/6. 4 amp., 21/- 
BI2ZA. CRT. 1/3. Eng. and Amer. 4. 4. 6,7 and @ . Lie. | 
MOULDED Mazde and int, Oct. 64., B7G, BEA BSG BOA fw/19/6 ae hy Ty st VALVES 
O4., B7G with can 1/6. VCRO? 2/6. USA with can. 26 pe whe ECTION FROM OUR sTOCKS 
CERAMIC FSO. B7G. Int. Oct. 1'-. B7G with can 1/9 rom ee ty ON ee ot ee A Om boned ; New & Guaranteed 
SPEAKER FRET. Woven Plastic TYGAN. Wainut tone, yess ‘aver Glas! siness anpomaaee Wageete 36 
ifm. wide, 2/- per foot. Expanced metal, gold or silver viek-ap on records, iin. or 18in. Auto Stop. Brand | | 66 16 abe 
Opin 12in.. 2/- per piece : | | sew in origina! makers boxes £4/19/6, Carr tree 6ALS aso | ouem 
WAVECHANGE SWITCHES | | (Bngiand). 10/- carr. Sootiand, Wales. Ireland. 8o0.0.D 635 
5 p. 4-way 2 water, long spindle | 6K7G 

¥, short spindle | EBO) 

y. 4p. S-way, long spindle 3/ eek) 

long spindle 
. tir yee nveate || UNREPEATABLE BARGAIN ||| 3% 

VOLTAGE. : 3: Ba/40 22 kV. @-: Kaas “sn 
a4 kV... @A: E90 4 kV 72 KV 10° © eV 10M 


KNOBS oun ENGRAVED. Walnut or ivory GARRARD 3 SPEED AUTOCHANGER oon? 


x 
: “6 , 78 
Foous Contrast il ‘ . ? vPts 
“ Ra “ - "’ : Mod. 75a our prece “ae. I2KS80T, 12K70T, izQ76T 
uning = bed 2/6 , , lew 
‘Radio Gram ‘™ : regret no C.O.D. Yol SLOGT, 46740T 
Record-Piay.” “ Brichiness.” Ditto. not engraved. ]/- | PLAal Set of Ave 37:6 


We have no connection with any other firm Please address all Mail Orders correctly as below 


RADIO COMPONENT SPECIALISTS 222 evo. esr crovoo 


10-poge list SAL. 
Tel. THO 1665 Buses 133 or 68 pass door S.R. Sen. Selhurst 48-hour postal Service P&P. 6d (1 orders post free. C.O.D. Service 1/6 


H 


12% WIRELESS 


@a* @ © © @ @ © ©8242 224242222 2a 


RADIO TRADERS LTD. 


23 WARDOURST., LONDON, W.}. (Coventry Street « 
Phone No. GERrard 3977/8 Grams 
BARGAIN OFFER OF BATTERIES 


x 44 x2 


Radiotrade’ 


All bate 


reduction fo 


SLECTAROL YTIC CC IDENSERS 
16mid 375 ¥ 

20 x 20 mid 

24 mid. 350 

24 mid. 450 

Condenser ¢ 

BIAS CONDENSERS. 

50 mid. \2 v. Single Hole Fix 

100 mid 6v. Tae End 10d. each 

50 mid. 50 v. 1/3 each 


BLOCK PAPER CONDENSERS 
4 mid. 400 ¥. D 36 each Ma 
invited 

MIDGET MICA CONDENSERS. .000!, 0002, 0003, 0004, 0005 § 
200 Assorted Moulded Mica Popular Values ate se 
200 Assorced Silver Mica Popular Values a2 te 06 
200 Assorted Carbon Resistors and | watt. Goodselection 41 10 0 
SPECIAL OFFER 
0.1 mfd. 12,000 voits test Mansbridge Condensers 
Width 3hin. Depth bin. Fixing 


PAXOLIN SHEET 
16 « 44 « I /I6in., I~ each: 10 x 10 « 1/32in., 4+ eact 
B.T.H. CRYSTAL DIODES 1/3 each, 12- dozen 
RESISTORS 

Carbon 4+ wace 26; 4 wart 3 waet4 
WIRE WOUND AND VITREOUS 

3i-; 20 waee 3/6 each 
HIGH STABILITY 


Height 6)in 
Centres 4in. Plus I'- poste sé 


20 x 10x 1/32in.,2 


; 2 watt 6- per doz 

b-waee 1/6; 10 wact 26; 15 wate 
} waecS 9d.: | waeeS 13 each 
A few values in 1%, and 2 st 

ALL ORDERS FOR RESISTOR 
GUARANTEE TO STOCK ALL VALUES 
W.W.V CONTROL=s». ALL WELL-KNOWN MAKES. Pre-set 26 eact 
Spindle types B- each. Many values in stock 

V CONTROLS WITH SWITCH 5k, 50k, | meg., | meg 36 each 


V'Concrols Less Switch. Most va s spindle and preset 2)~ each 


PLEASE A WE CANNOT 


0.300 mA 2hir j punting } ow Guaranteed 86 each 
0.500 mA 24) ) rw. Guaranteed 10/6 each 


4.Way push butt 
Push Bucton Knot 
TAG STRIPS. }.way? 
SLEEVING. 2 4 
POINTER KNOBS 

spindle 
WANDER PLUGS. Red 
PHILIPS TRIMMER TOOLS 


‘S" METERS as used 5 . v 
pr ce 2100 


WEARITE COILS. PA4, P« 
VALVE HOLDERS. ™ 


ted quant 


STANDARD § REENING AN 
BELLING-LEE PLUG S AND SOCKETS 
10 
AIR SPACED TRIMMERS ! 
set and i 
PYE PLUGS ‘AND SOCKETS 16 per 
GROMMETS i ers a t 
POST OFF ELAM ACK N I - ea 
Lamp cover ame 
BULGIN P73 3-4 n plugsa 
now availadb 


le 
OUTPUT TRANSFORMERS 


WESTECTORS, W» 
ARCOLECTRIC (Whi 
SIGNAL LAMP HOLDE aS. 
af 2 
[eetuinet LEE 
JONES PLUGS ary SOCKETS 
B-pin 36; 
CASH WITH ORDER OR 06.0.0 ALL ORDERS DEPT.W.1 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 


We invite your enquiries for items not listed 
Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturdays. 

WHOLESALE MANUFACTURER AND EXPORT ENQUIRIES INVITED 


@& me “We He -~ ~ “@ + -@ *@ * - * @2 OO 83 28 


Callers Welcomed 


Woru FEBRUARY, 1956 


BUILD ONE OF THESE RAD OS NOW 


£5/7/6 Build this exeeptionally 


{ beaut sensitive twin - triode / 
vases radi t . t i 
' ' . 
te. This is the lowest soneitte price consist- ” " 
ent with hich quality. No radio knowledge er 
whatever needed ean be built by | without any radio knowledce whatever 
anyone in 2-3 hours, usiag our very sirny : e Handsome biack-erackle 
f This ‘ 
ally vele 
stations printed 
rad miy Obie in 
Medium and Long waves 
alldry battery which cote 7s. ¢ 
any months, ae HT 
j t 15 mA Ide 


eryt? “ A te rki ng bres 

sok! Bvery stage oe lested feluee 

despitohing Uses 1 ootal Garden, Holidays, ete 
6K70 testimonials. Mr 

V raterday evening on the Medium waveband 

1 counted 31 seperate stations: 1 am very 

pleased with the set, which ia well worth the 

money. Cost of af parts, plane—every- 

thing down to last nut and bolt, 49/6 

ineluding post, packing, etc., of send @/- 

for priced parts list, testimoniais, ete 

Note: We stock compicte range of com 


this lomg-range powertul midget 
end 2. f arte list, teatimnor 
for all parte and set 
tor packing and 
stra All orders des- I ote and valves, orders despatched by 
patobed by retarn capetall packed ‘ 
Mail Order Only Mail Order Only 


CONCORD ELECTRONICS (Dept. W.W.3) 
39, Queens Road, BRIGHTON, |! 


EDDYSTONE COMMUNICATION RECEIVERS 


840A £55 “46 0 
150 478 a2 12 6 
680 x £120 44 00 


y suitable 
arge tuning 
gear driven 

ce of the 


rature 


Specialists 


SERVICES LTD. 


SOUN yy ROAD, LIVERPOOL, 4 
ve: AINTREE 1445 ESTAB. 1935 
Branch Address: MARKET CROSS, ORMSKIRK 
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Sass 


e Kecoe des 


SUPPLIED ASSEMBLED and 
READY FOR USE for £43/-’- 


ouaRayTeep (Plus £1/10/- carriage and insurance £1 is refunded when packing case is 
FOR 12 MONTHS returned tous.) H.P. terms. Denosit £11 and 12 monthly payments of £2/18/8 


(B.V.A. VALVES 60 DAY® The items illustrated and described form the complete equipment. 


THE NEW TRUVOX MODEL TR7U TAPE DECK 


THE NEW TRUVOX MODEL TRIU TAPE 
DECK. 3 Shaded-Pole motors. Drop-in Tape Load 
ine Push Button Control Separate Push Button 
Brake. Past forward and fast reverse Silent drive 
eliminating Wow and Plutter Half Track working 
and 2 speeds, 3fin. and 7hin. per sec Positive Azi 
muth Adjustment Overall size only 14} 


2}in 


PROVIDE 2 HOURS’ PLAY- ' MODEL T.R.1./F. QUALITY AMPLIFIER 
l at 7 | * ' 


This amplifier has been express 
y designed to meet the require 
ments of enthusiasts 

for fidelity renrodue jy) 
tion, and in marticular } 

@ WILL TAKE ALL STANDARD TAPES UP TO 1,200ft to CORRECTLY 

operate the above 
rTRUVOxX 

DECK It is y 

supplied complete 


!!HOME CONSTRUCTORS!! | i): 


5 a! ohm 
/ / P.M Speaker, it incorporates an efficient Tone Contro 
RR U j L D iT F 8) ye 4 e's arrangement and has a Magic Fye Level Indicator 
Operative on Record A be 


IT ONLY NEEDS CONNECTING UP ncornorated for MONITORING on Recor. Thi 


can also be used to feed an external amolifier. The 
Amplifier can also be used for high qualit 


H.P. Terms are -hown below ¥ reproduction 
gramophone records direct from a eram unit 
f the Tane Recorder is extremely simple and only inv« 2 
x Tape Deck and the Quality Amplifier are supplied 
required to complete the Recorder is to 
is supplied for this purpose) and secure them 
r 


PRICE SUMMARY 


WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, iLec., THE COMPLETE 
BUT UN ASSE MBLED RECORDER FOR £40. H.P. Terms: Deposit £10 and 12 
nonthly payments of £2/15 - or in two parts as follows: 


CASH i2 monthly AS, . 1,200 ft REEL OF 

PRICE DEPOSIT payments of . NE SCOTCHEBOY 

rRUVOX Mk. TR7U TAPE DECK MODEI ’ oL 33, MAGNET I< 
rRIPF AMPLIPIER WITH SPEAKER 


RECORDING TAPE 
REEL OF TAPI £33 10 O £8 10 2 , 


4 

ATTACHE CASE AS ILLUSTRATED. ...) ¢S""snt DO" " ORTABLE ATTACHE CASE 
ACOS CRYSTAL MICROPHONE f 

NOTE: Please send W - to 


This, as may be judged 


from the illustration above 
8 &@ Neat, compact and 


attractively finished case, being 
covered with maroon rexine and having an ivory coloured 
- on TE speaker escutcheon. It contains concealed is t 
/ ‘ LE SEP 7. *¢ OWS: wee pocke 
EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS accommodate the Microphone, Mains Lead and a spar 
CASH 12 monthly 1,200ft. reel of tape 
PRICE DEPOSIT payments of 

rRUVOX Mk. TR7U TAPE DECK £23 2 0 £s$ 17 0O £112 0 
AMPLIFIER MODEI TRIP WITH 


SPEAKER 140 £316 0 10 6 STERN RADIO LTD. 
PORTABLE ATTACHE CASE 0 0 . 


ACOS CRYSTAL MIKE “33” we @ 109 and 115 FLEET STREET, 
. is je £1 wher rdering (a) or (c) for packing charge, this whole ammount wil! be LONDON, E.C.4. 


s returned to us intact 


cover cost of packing, carriage and insurance 
packing case is returned to ut intact 


Phone: C&Neral $612-3-4 
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WE SUPPLY THE LATEST—RADIO 
CHASSIS AUTOCHANGER and 
SPEAKER (if required)—AS A 
COMPLETE SET OF EQUIPMENT AT 
ATTRACTIVELY REDUCED PRICES. 


| SEND S.A.E. FOR FULL DETAILS. } 


OP PP PPP PPP PPP PP PDP DBP 


COMPLETE DETAILS, AN ILLUSTRATION AND DESCRIPTION IS GIVEN Or EACH ITEM. 

% AMPLIFIERS. By Armstrong, Goodsell (Williamson), Leak, W.B., The Mullard 5-10 (Grampian), Stern’s Kits of 
Parts for High Quality 8-10 watt and Hith Fidelity 12-watt Amplifiers having separate Pre-Amplifier/Tone Contro] Unit 

*% A CHOICE OF 9 RECORD PLAYERS. 3-SPEED AUTOCHANGERS-NON-AUTOCHANGERS and TRANS- 
CRIPTION PLAYERS. By COLLARO, GARRARD and B.S.R 

*% Replacement RADIO-RADIOGRAM CHASSIS. A selection of good quality and dependable chassis including 
the combined AM/FM design 

*% RADIO TUNING UNITS. The Combined AM/FM and separate AM and F.M. Models 

_ LOUDSPEAKERS ull data of the very popular W.B. “STENTORIAN ” Speaker The WHARFEDALE 
range, various GOODMAN'S speakers and a selection of well-known makes at REDUCED PRICES 

% LOUDSPEAKER SYSTEMS Suggested arrangements for the Hi-Fi” enthusiast 

% PREFABRICATED CABINETS THE CONSOLE CABINET and two types of BASE REFLEX SPEAKER 
CABINETS 

*% BAND I—BAND III TV CONVERTERS. By AERIALITE, DULCI, VALRADIO 
se ot wt omplete contents on these two pages, but we give a brief summiury and some examp!es 

— Oe OE” a 


‘ id THREE REALLY GENUINE 
be oe PRICE REDUCTIONS 


, ABULK PURCHASE ENABLES US TO OFFER 
THESE RECEIVE? CHASSIS AT SUCH LOW PRICES 
Each are BRAND NEW and FULLY GUARANTEED 


THE MODEL AW3-? j THE MODEL BOPP 


me oY, £12/19 6, . 
HP, TERMS doy t £4 ta ) ant ra 
COMPLETE BPKCLPICATIOS aera ee Pinan vannn | pase 012/10/6 °c cers 


rey t £4/6/6 


; A | 
CHASSI + AVAI I t ! {TRATED LEAFLET 

THE MODEL B83 
4 


THE MODEL F3PP {°" oi) i76 es ducer : 


RADIO-RADIO. RAM CHASSIS 


THE NEW 
ARMSTRONG FC48 


a having provie 
rporating e BAS 


sian) £17/97/0 , Sovier Unit nod tnconporating separate AM 
£1/1 10 ; en Ri ‘ OY POR USE nee £25 2 0 
HP. Terma: Q8/8/8 Depostt a: oe 


EXCEPTIONAL OFFER fo, trot £1/10/6 
CASH ONLY. this Latest $P 

AUTOCHANGER is offered tor rebar pate gg THE MODEL H.4. 

£7/19'6 “tte COMBINED AM/FM RADIO-RADIOGRAM CHASSIS 
‘ IS NOW AVAILABLE Price £26/10/0 


Send #.A.E 


tor 
~«| STERN RADIO 
and 


Full Details. LTD. 


FEBRUARY, 1956 


WIRELESS WorLD 


Tigh jidel 
Kepnroduction 


STERN'S COMPLETE KIT FOR 
“HIGH QUALITY’ 8-10 WATT 
‘HOME CONSTRUCTORS °’ 
DESIGN _THE IDEAL 


AMPLIFIER FOR 
GENERAL HOME USE 
Price of COMPLETE 


We w 
COMPLETELY BI 
0 Dey 
pt 


A COMPLETELY 
ASSEMBLED ‘ HIGH- 
FIDELITY’’ PUSH- 
PULL AMPLIFIER 
Supolied Complete with the 
STERN'S DUAL CHANNEL 
TONE CONTROL PRE- 
AMPLIFIER UNIT for or 


£13/13/0 


ly 


rRA 


STERN'S “COMPACI 
5°’ AMPLIFIERS 


EXPRESSLY DE 
VELOPED FOR VERY 
Hay H QUALITY RE 
PRODUCTION OF 
6 ORAM RECORDS AND 
ox wi SUIT 
ABLE )R HIGH 
QUAL ry. "REPRODUCTION 0 ~ 
THE F.M. TRANSMISSIONS. TW ‘© MODELS 
ARE AVAILABLE 
1 Com pact 2 The Compact 5-3 


Cabinet, o I . . 
en described in our Leafiets 


PRICE 22/10' 


STERN'S “ F.M."’ TUNING UNIT 


£14''0 
HP, TERMS 


‘ lige 
MBINED AM FM TUNER 
t 


HP. TERMS 


£65 


LL LA AL AAPA A ALLA PI 
SEND SA.E. TODAY FOR OUR NEW LEAFLETS 


17 PAGES OF ILLUSTRATIONS and 
SPECIFICATIONS OF THE 
VERY LATEST EQUIPMENT 


( 
{ 
( 
. 
4 
4 


ngs 


» 
7 


PPP PPP PPP PP PP PPP PPPP PPP 


| STERN'S COMPLETE KIT FOR 12-WATT 
. wa PUDELITY ” Puen PULL AMPLIFIER 


od a Re Control Pre 


mote t t COMPLET! 
MET IS AVAILAI i voR £1400 
The COMI r as bled and 
! 


KITH.?. TERMS 
Yr i> 


The NEW “LEAK "’ TL/10 AMPLIFIER ana 
“Point One’ * PRE- AMPLIFIER 


= 10 watt 
The i'r Amy 
yperate from any make or type of pick-uy 
the COMPLETE AMPLIFIER WITH 
AMPLIFIER: €28/7/0; of £7/2/0 Dey 
mouths at £1/19/0. 
The TL/10 MAIN ANPLAvIEe ONL rd. £17/17/0; 
or £4/7/0 Deposit and 19 months at £1/4/9 
) The PONT ONE’ — ABM ivi wey! 
£10/10/0; or e2 ree I rait 


“’) DULCE F.M. TUNER 
HOME CONSTRUCTORS ! !| - 


YOU CAN BUILD THIS 
J GENUINELY HIGH QUAL. 
ITY RADIOGRAM tor only 
£33/10’0 
FOR THiS AMOUNT WE wae 
GU PPLY @ the Model hor 


ae 
tar 


PRICE £16; 16 0 


TERMM: Dey t @5/12/8 ar 


' f £21/0/5 
The DENCO F.M. 
FEEDER UNIT 


NOORPORATING AN RF. STAGE 
Nee THE HOME CONSTRUCTOR 
VALVE mad geen r DESION 

r verage of BA 
“¥ “ Receiver te dewigned 
any type of Amplifier 


The NEW W. B HIGH FIDELITY AMPLIFIER a? 


The wi 


‘ n 
te ert ae i 
= ning ¢ 
it, ot ave ‘ an 
Wi 'Cas wiuFPLY ALL RPueMiRD 
ad ' 


PRICE 
COMPLETE 


£25 00 


HP. TERMS 
te of £1/106 


A “PERSONAL SET’ 
ELIMINATOR 


£868 l u 


’ BATTERY s 


© 476 


i 


109 ~~ 115 FLEET ST. 


Phone 


LONDON, E.C.4. 


CENTRAL 5812-3-4 


A DUAL-CHANNEL PRE-AmP- 
LIFIER & TONE CONTROL UNIT 


HARM 


£3/16/9 ae 
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~ a laa 
TT | veteranon pann CONVERTOR: Still 
wwailabie, this very popuiar eouvertor kit as 
lusirated and fully deseribed im 
ww Por 
or Superhet Band I T.V. Re- 
Construction details only, with 
ndividually priced parts list 64 
complete as specified 48/6, 
i ti ll i eee itil till atid 
tll laa al all ila i i ti Fringe area version kit complete 
19/4, plas 2/- p. and p. Power pack kit for 


“18, TOTTENHAM COURT RCAD, LOND N, W.1. Wo suey esmossboasive socks of oll Bead 


929 0995 [It Convertors by leading manafacturers 
J ¥ . Also serisis, cross-over boxes, 
(« Pace ¢ 
0 yard ottenhan r* Road Tube low-loss co-axial eable at 


All post orders please to 24. 26, HAMPSTEAD RD., LON DON, N.W.1 a re te” 


*YU on 5533 


THE A.M F.M.! 
JASON F.M. TUNER INTRODUCING DULCI RADIO/RADIOGRAM CHASSIS TYPE H4 


THE T.8L F.M. TUNER! 


rMiVill 


jUST ARRIVED! ! AMIS 


ura 


THE GRADIENT P.M. TUNER FPMTG l 
ePreO ha 
£23/19/6 


THE B.C. GRAM REPLACEMENT CHASSIS KIT 


£6/ 10,6 


DENCO F.M. TUNER 
£6) 7/6, vive 

for the extra 1.1 
esoembly ie ao 

tree 


THY R.CO24 WATT 
COMPETITIVE AMPLIFIER KIT 


BAND a. TWO NEW CONVERTERS Just released Compare the advantages 
“ ta Treble bass, AND middle controls For ‘ . , rr 
erystal or magnetic pickup! A.C. Mains ‘ r at @6 ' 
peup, 6VéGT, 680) . satetaiie 

ative leedbac« 


BUREAU CABINET. H 


HIRE PURCHASE 


nee advactace 


4UST ARRIVED 


Latest Wols« vertor ver 


er 19/6, | Please add postage under 41, C.O.D or Cash with order C.0.D charge extra—open 9? am e 
to 6 p.m Monday to Friday. Sorry but we close at | p.m on Saturday 


FEBRI 1956 


WIRELESS WorLp 


THE “ECONOMY FOUR 


TRY. KIT 


Med 


tooklet available a 


t 16 post fre 
ee 


2/6 packing and carriage mplete kit 


THE FOUR KIT 
ew A 


receiver 
and Long waves 


lepth at here 
loping frout 
eht walnut 


yin. tapering t 
Very attractively Ani 
oon ent brand pew 


netraction 
theoret 1 
available at 1 re 
kA 


Oar price tor 
vase add WA 
Ii preferred, we cas 


maplete 


niv, comprising 
change ewitel 
drive epinedie 


Osbinet and bracket wave 
uter, drum pull 
irive spring and knob, at 46/-, plus 2/¢ 
packing and carriage N.B.—Onur kite 
are even supplied with eufficient solder tor 
the 


lial, po 


jot 


5B Al our T.R.F. Kit cireuits now inelude specially wound Denco “ Maxi-Q" colle 
polystyrene # formers improved performance! Price remains the same 


‘. SURPLUS BARGAINS | 


METERS 

Type 

MA 

M« 

MA 

Mi 

M« 

MA 

MA 

MA 


ry 
SPRCIAL 
Round Pr 


METER RECTIFIERS 


COMMUNICATION RECEIVER POR.2 


R1156A RE- 
CEIVERS 


aranteed 


£7 196. ¥ 


THE B.C. RAMBLER ALL-DRY PORTABLT 
KIT 


Ietaile with practical and the 
~ wopplied at 1/6 post tree 
f d-valve super 
long waves 
tial engraved | 
Wrap 
oh ts houred in ‘ 
leatherette covered ivy 
unly Jin. « Ofte 


attache care 
maruring 


eight ieee hatter » batteries 6) 


Bullt-m frase 


RAMBLER MAINS UNIT! At last we are able to offer our specia! mains anits kit tor using 
our popular all-dry “ Rambler" on A.C. Mains. Complete kit, which when assembled 
Dts enugly into battery compartment, ean be supplied at 47/6, plus 1/6 packine and postaue 
Price includes all required components, and full assembly matructions, NB. This ant 
is completely self-contained in @ meta) box measuring 7in 2tim litn, and is ideally 
suitable for ANY all-dry battery portable requ Ov HT end ilby LT 


POWER PACK 


Ine ot porate 
#4 196 


The very latest | 
mixer Auto-changer | 


BAR. MONARCH 
cream ‘S-apeed 
Com plete with turn-over erystal pick-up 
Complete in original manufacturer's 
cartons, fully guaranteed. Price only 
7/10/68. Buy now! Quantity at this 
price strietly limited 


—— — pes CAGINETS Manutacturer'» 
rplue! ideo lark wallow b 
Iijin, high 
test type 
Provision 
« 70/6, piue 
Filiptical 
te mt 


ery etal pickup head 
wit pine p 
te of 16/4 

Special Purehase 
‘ 


only 
terme availalle 


RECORD PLAYER CAGINETS 
. wing 


piue 


ade to house a t 


VALVES 


2 
7 


S®Pl~BeOo-o-es 
@e4,00,8, 3ad0aa>a3 


— ee 


ROSCOM == ROMO SD OK OAS 
202m 


— ORM PrMreno~o 
22222233 


— 
oo 


ite CABINET PEAKE L 


all a 
» ar OVOOT, ete 


Tus. 
fF va ent 
MW aa 


TRANSISTORS MULLARD TYPE 00.7) 
'e k af oew list ce 


or 


CHARGER eae are 
‘ 44 


i 98 


YNE RADIO LTD. 


=| ip 


18, Tottenham Court Road, 
London, W.1. 
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There is always a fine selection of equipment at 


This w 


TUNING UNITS Type T.U. 5B oe 2 METRE RECEIVER vee pr 1392 
) nes M ter t pro de 2,50 i wa ee Phe Air Tested } 
1S Valve Superhet 


ipplied FREE wit 
Postage 


BENDIX RECEIVER Type MN.26C. Radio Compass 
¥ equi 2k Val j p: 6K7 Ist vi { 2nd R ol 7M 7 
6) os 61 Lf Amp. 6! t and 2nd Det. and VA 

BLP A thOoA Out ( 8 Mod. 6N7 Audio ¢ 
Loop Amp. 61 


yeice eave RECEIVER TYPE R 1132 
AMERICAN CLOCKWORK INTERVALOMETER ee ee 
BC-608-A ch 


l 


MICROPHONES 


ELM I i/¢ 


REFLECTOR in Bakelite Case 


fit 1 ¥ 
diameter 


| 


WATERPROOF PLUG AND SOCKETS ag 
FL8 RADIO FILTERS = 


106 r » 


i-pin 5a 
and trail bd 


THROAT MICROPHONES 


Type T830 


eS reer 4g setecnion 
OF EX-GOVERNMENT SURPLUS VALVES 
MICRO SWITCH 


Unive l ‘ 
strong alum 
lever. 1 bes 


wrwe 


a AAG 


70 C.M. UNIT 


AR 88 RECEIVER 


Slow-mot 
New and boxed 10/6 ca 


N an Ae be IDAD SD 


All the above offers are on display 


FEBRUARY 1956 


PROOPS BROS. LTD. — 


A.P.Q.9 RADAR JAMMING UNIT 


TRASIMTTER Type TH3I-L 


} yuency 100 to 156 Mc's Output 
’ tal controlled 200, 
c.p.s Power supply 

tandard on 19in, rack 

liuon complete with 

Send for full detail 


THIS MONTH'S BARGAIN OF NEW BOXED VALVES 


Bach 
6K7m 
1616 5 
6J6 6/6 


ANTENNA RELAY UNIT 


‘ taining change-over 
mounting meter (measur- 
t th separate _thermo 
r 50pF. 7.5 K.V 

basic, contained in 

with ceramic 


WIRELESS WorRLD 135 


The Walk-atound Shop 


TYPE 173 POWER UNIT 


12 of 24 Vok D.C. Input, 
120V. 60 mA. output Con- 
taining Vibrator Transformer, 
12 Volt Vibrator. Two 120 Volt 
Selenium _ Rectifiers Chokes 
ind Condensers Size 10) x 
6 xk Sir 
Price 12/6 post paid 


RECEIVER TYPE BC.733 


Frequency 100 Mc/s. approx. Four crystal tuned frequencies. 6.9 Mc/s 
1.F.s easily altered to 10 Mc/s Suitable for conversion to F.M. Coa 
taining four crystals, two full-wave instrument Rectifier bridges, 90 and 
150 cycle tone filter units. Valve line-up: (3) 717A. Low noise mush- 
room pentodes 2) 128G?; (1) 12AH7; G 2SR?; 12A6 outpat 
Price £5 Carriage and Packing 7/6 


ABSORPTION WAVEMETER 


Easily converted to 2 metres or 
70 cm. In Copper-plated metal 
case 3) i Siin. with dial 
« alibrated 0-100 and 8OV Neon 
Coverage approx. 190 
. New 6/6 each 
post paid 


FL-8 RADIO FILTER UNITS 


Size 2] x 2) = Bin. 10/- plus 
1/64 


hey 624 INDICATORS 


© conversion to oscillo 

Con 

», 12 VR9I 

VR.54 (BB.34) 

3 VR.92 (BA.50), 4 CV.116 

Slow-motion dial, 13 Pots and 

score ot useful components 

Size: 8) 1h) 18in New 

in wooden packing case £3, 
arriage € 


INFRA RED IMAGE CONVERTER 


This includes Optical system and infra red 
image converter with a silver caesium screen 
which lights up (like a cathode ray tube 
when the electrons released by the infra red 
trike it The unit is supplied in wooden 
carrying case size ll x 5 * 9in 15/- 
post paid 


Make a miniature POCKET RADIO 


Incorporating high “‘Q”’ tech- 
nique using the New Ferrite rod. 
Made possible by simple con- 
version of an ex-Govt. Hearing 
Aid. 


Technical Details. A Germanium 
Diode Detector circuit followed by 
the existing 3-valve Amplifier, giving 
adequate amplification throughout 
the medium wave band. 


This conversion can be carried 
out in approximately 30 minutes 


SEE and HEAR this Miniature 
POCKET RADIO demonstrated. 


The Wath-around Shop 


NOTE: Orders and Enquiries to Dept. “W' shop hours 9 a.m. to 6 p.m Thurs.: 9am 


THE COMPLETE KIT OF PARTS 
includes a Type OL10 Hearing Aid (with 
Crystal microphone) in perfect working 
order with mi 


ature earphone and moulded 
sert attached: ferrite rod, germarnyum 

components + os ay diagrara and 
instructions rice £2/4,- (less 


aid ALI COMPGNE NTS 


SOLD sk: PARATELY 


Deaf Aid Unit with earpiece £ii 
Plastic Ear Mould 
Ferrite Rod 


ersion Components 


Batteri } hy Type D.18) 


pe B.119 
tal microphone is not 
it can, if desired 
yphone and it does 
i transformer 


to | p.m 


OPEN ALL DAY SATURDAY 


BROS. LTD. 52 TOTTENHAM COouRT 


Telephone 
ROAD, 


LANgham 01/41 
LONDON, W.!I 


PROOPS 


WIRELESS WorRLD 


MODERN ELECTRICS 


164 Charing Cross Road, London, W.C.2. 


Export enquiries welcomed 


FEBRUARY, 1956 


LTD. 


Tel.: TEMple Bar 7587. 
Covent Gdn. 1703. 
Cables’ Modcharex, London 
‘mmediate delivery from stocx 


Prompt attention to post crders 


MICROPHONES 


TAPE RECORDERS 
GRUNDIG TK12 
GRUNDIG TKS 
GRUNDIG TK819 
GRUNDIG TK820 

3D 98 gns. 
FERROGRAPH 2A 
Nn 


GARRARD UNITS TEST EQUIPMENT ACOS 
70 gns = , 
ens. 4246 Avo Mic 22 (Crystal) 
ranserif Mic 
ro ens. , Ty Mode 8 
- Type TA/B with Decca teeth ay 
heads ai4 18 Siecntiane thhens 


nserts tor above 
33-1 
35-1 (Crystal) 
LUSTRAPHONE 
Wide Band Sig/Ger MC Highimp 
Vaive Characteris LFV5S9 Dynamix 
76 gns. Meter Mk. I 
VORTEXION 2A 80 gns. SPEAKERS ak ar tin Ribien 
VORTEXION 2B £99 PLESSEY Mode! 8 RVA Ribbon 
i2in. 15 ohm Carrying Cases fo VMC (iow imp.) 
apes Modeis 7, Ba 
W.B. STENTORIAN 


CONNOISSEUR 


Variable 3 speed 


RESLO 


The allo yp Re ding 
are avaliable fr #7) 
1,750fe. |, 2008 6001 


FILM INDUSTRIES 

ADVANCE | Ribbor a 0S 

MICROPHONE STANDS 
FERROGRAPH ; ~eeagle  ale Fioor, 3 extensions 43 12 

43/3 ror s 

punnoannbe 5 ae 18 ahene Table Stand ai 5 
GRUNDIG BASF GOOOMANS 
SCOTCH BOY Axiom 150 Mk il 


emMi77 Axiom 102 scillescope 1035 ...€120 Pow 1, TL.12 
EMI 06 Axiom 10! Oscilloscope 1052 .. £104 Point 2. TL.25 
AGFA Auiom 2 Volt: Calibrator 1433 €18 


GEVAERT 
WHARFEDALE 


cossor LEAK AMPLIFIERS 


; L.10 complete 


QUAD, Mk. '! 
MULLARD 


PURETONE 


TAYLOR 
FERROVOICE wis< 


SOUNDMIRAOR 
Long Playing Tapes now tock 


RECORD REPRODUCING 


Super 12CS/Al 
wiacs 

Goiden 10 CSB 
Super BCS/Al 


All new Taylor Test Gear 
stock 


PICKUPS AND PLAYERS 


E.A.R. 4 wate 
TRIX 4 wate 


ALL GARRARD, CON- 


eocooow---oco 


NOISSEUR, DECCA and 
ACOS, DECCA, COLLARO, | COLLARO HEADS, 
CONNOISSEUR, LEAK FER-| SAPPHIRE and DIAMOND 
RANTI BJ GARRARD | STYL! or the above HEADS 
PHILIPS NOW AVAILABLE 


EQUIPMENT Super 3 


Bronze |Oin 
COLLARO TRANSCRIPTION Bronze Bin 
Model 2010 PX 4i9 9 0 WB Crossover Unit 
4i3 17 0 WB Tweeter Unit 4 


49 7 0! Kelly Ribbon Tweeter €12 12 


The High Fidelity 
Spec’alists 


SPEAKERS 
Lowther T.P.! 


Garrard R.C. BOM Changer Collaro 
496 0 O Garrard 301 trans nm motor unit 


speed auto change gram 
Pye Canta é 35Gns. Garrard R.C.110 changer with E.M.! sto gram unit 
Pye Concert waar le 65 Gns turnover pick 8 ram mode! B 3-speed record 
1 oa , né ble t t Pct. condition 

annoy > r spe ‘ j ° ’ , 

York 66 Gns criptior °o cord prod r Plessey auto 
Tannoy 12 © spea £66 15 © TAPE RECORDERS 
AMPLIFIERS mon $.P.2 with 10-wate 
R.C._A. amplific 448 0 0 news 
Quad ti amy vd pr f 20 «0 é 
Dynetron with conti 43717 6 «=“Srundig |.K.090 3¢ ‘ 


rundig T.K.12 2-speed 


adiogr am 


Arinsce he 429 0 0 SECOND-HAND BARGAINS Ferguson 


R.D. Senior a Large corner loudspeaker assembly 


unit 443 10 0 iSin 
Leek T.L.! vith pour pre 27 Gnas Wharfedale WIO 
R.D. Jnr. with control unit 4276 0 0 Decca 

R.D. Minor, Mark “i4 0 0 


good o 


Y rn 
Tannoy base t wit 


RECORD PLAYERS 


Collar anscriptior 
Ditto wit Ps 


Ditte 


PART EXCHANGE et , “ ayments arranged 


: delivery 


shop 


93-94 FLEET STREET, LONDON, E.C.4 


Phone: FlEet St. 9391/2 


FEBRUARY, 1956 


(RADIO LTD.) 


5 Harrow Road, 


PADdington 
EN MONDAY to 
SEND STAMPS FOR NEW 


SAT 


Paddington, W.2 


'008'9 and 040! 
9-6. THURS 
1956 28 


| o'clock 


PAGE CATALOGUE 


CAMBRIDGE UNIPI 


VOT GALVONOMETER 


These are movine 
magnet 4in 
instruments 
pointer and mirror scale 
Extremely sensitive movement 
50-0-50 microamps. approx. with 
amazingly low incernal resistance 
of approx. 50 ohms. the actual 
value being marked on each 
meter individually Special 
safety device to protect move 
ment. These are all in leather 
carrying cases and packed in 
original carton. Listed €1410-, 


BRAND NEw 7Q 


col! 
diam 

with 

jin 


, permanent 
Unipivot 
knife edee 


WIRELESS WoRLD 


a! oacillator alec 

vernier drive 

COMPONENT) OFFERED TO OCOM- 
PLETE FM. UNIT 

Kr wit 

era hrs 


.* New 
Va 
ee: 


and 
LP 
and " sere, § 
. * £4 10/6 
@ Inst Book with 
cir t and complete 
«ram, 1/6 
@ Voltagd re 
432 * 
@ Sorcisl offer of all shove 
aad RP24, including ctreuit, @4/5 
ALL [TEMS S0L D SEPARATELY 
@ Charee f nig ent wher 
@ aww ene " iy 


mo 


ttems 


Call for 


“R.F. 26" F.M. CONVERTOR UNIT—88'100 Me's. 


demonstration 


SPECIAL REDUCTION FOR 
SETS OF VALVES 


KOT er SKOLAG 
DArO bien lv 


MUIR LEAD Siow 
#2. 10/- 


Preelelor slow 


MUIRHEAD 
atl drive 


enreor tyy 


y 2-5-8 RECORD CHANGERS 

' ston type Monarch 
old h epeed with 
turnoy pick-up Plave 
Brand new and guaranteed 


#7190748 


in hammered 
HOPS) oryeta 
mixed records 


Listed at €16/10 


er 


MON. TOR UNIT 128 


‘ talntne 


SURPLUS VAL 
ee VALVES NEW 


DW-~2-22IDVCS 


Feoee saaaaa 
@@~@O2¢ 


20424; 38a: 3aadl 
— 


Vavvn 
Swrwmaue 
+ @SAIAA S3a 


2eus 


epee 


+ 2022022022. 


SeSDPA5SSSOSS~ 
2222 


DOWN D~12 


>@ @e22:2,2a0 
. 
eese 


DUBS OVUIOS VB WSU HUIS 


PDDODWES ® Px~2-2-1 


2D 


BB2IaSe 


—Soo¢e 


ada 


RBABIV@s 


VES IN STOCK 
ANO GUARANTEED 
10/- | Biol a- 
7/6 | BFSO avi 
10/- 
6- 
7/6 
10/- 


Pe 


oe 
— 


SPewmrenn~a 


? 2298223832 


grt S ~Ps tat 


— 
o®so 
’ 
e~e 
S2a,a, 2080 


Pe 
2a 


a 
.& 


RRO 


—— 
wi 
@:: 


SHEePOP27 ew cmoagetZagcaak 
OPO SDHLOeD 


ee e@ee 
bP SV ae ete®ESad 
222 , +- @22a22 


{ea aTtVG 
2@: 


+ @Q22022 


OBSOLETE TrPées 


DDA 
rwa 
| 


t 
3/6 


from stock) 


PENDDS 
126 au 


LaTcST TrPes 


NOW 


iN Maen 


~ 
a) 


ceo aeothr 


~~ 
eo 


MINIATURE .F. STRP Ty Pe 
* 373" 9-72 MEG 
ture |.F Mar 
Valv 


p stae 10Pir 


' ut oT EFY 


valves) |". 


veter mets 


STROBE UNITs 
1 new in seaied cartons 
5 BAW'e, 1 Pal 
reslstore 


these conta 


a hest ef con 


tranalormers choker 


TAAN ISM ITTE 2/RECE IVER 
"38" WALKIE TALKIé SETS 


5 etaeuthing 


QUARTZ CAYSTALS 
VPS FT248 = Funtamenta 


mnoles, Iepin, bin 


@ 
fe 
oT 


40 ip steps « 


144 
BRAND 


AL 
wiee lor comnlety sete 
Ab 


Kels 
saw each 
1280 


ning 


- Bpera 
wn 


ve are ‘eal for 


(YPE FTI4IA S4th Harmonic 


i-pin jin. Spacing. 
“ 


INCATOR UNIT TYPec Hla 
t taine Vé " e 
abe te 


aI a4 ’ 4 
BRAND NEW a GUARAN 
TEED. 7/6 eae 

VT aaa 
he 


» 10) 


10'- 


PYe 45 Mcs 
TYPE 3583 


STRIP 
UNITS 


THe “ TELETRON’ BANO iti 


CONVERTER | 


INDICATOR UNIT Type 
BCIIIA 


CATHODE RAY T Uses 
VCRIA0A U 
‘ £1 15 
vckw# 
VCRS517 ar 
MU-METAL SCREEN 
fin ENLAROER 


ve RI? 
SBPi hb 


Alig 
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THE CENTRE FOR QUALITY EQUIPMENT 


TAPE-RECORDING EQUIPMENT yt AMPLIFIERS % LOUDSPEAKERS »% PICK-UPS x MOTORS »% TUNERS 
SUNDRIES STEEL METER CASES WITH ALUMINIUM PANEL FOR HIGH-FIDELITY ENTHUSIASTS 
15 @ AMPLIFIERS 


Teie-Radio 


0-30 M.A. Metre 


SMALL STEEL TEST METER CASES WITH ALI 
MINIUM PANEL 
Osram 612 
Pre-Amp. Compe 
Kit 2, with Pass 
Mallard 6-10 Ki 
A i 


STANDARD STEEL CASES WwitH ALUMINIUM E c yy 
CASES © LOUDSPEAKERS 
ORS 
v f 
i] WHARPEDALI 
duper GOR/A £7 
ALUMINIUM CHASSIS ‘ £7 
PEN46. New a 6 a res r# 
B48 ‘ j £8 
0/6 126 GOODMANS, W.B 


18 §.W.G, STEEL CHASSIS ® Pick-! ps. 
HVR2A vand boxe 11a 


866A. Newa 


O8 


10/3 . 


LY DRILLED CHASSI® FOR WILLIAMSON 
@ ELLISON MAINS >LIVIER 


TRANSFORMERS SRAM @ AMPLIFIER DRILLED 
CHASSIS 


@ TELETRON COILS G.£.C. OSRAM G12 FRONT PANEL 
PA CRACKLE PAINT. BLACK, per 


@ H.P. Facilities available on orders for £10 or more. Carr ' t 0 

@ Promptest possible delivery to any part of the world 

@ Expert advice without bias or obli-ation E- RADI (1943 LTD. 

@ Guarar aeee satisfaction and a fair deal at - times. 189, EDGWARE RUAD, LONDON. W.2 
: ae Telephone; PADdington 4455 


CH dasae 


O te preterere 


Vhis Month’ QO Neow- 
G2AK + seer . G2AK AMBASSADOR 
CRYSTAL HAND MICROPHONES Ambassador VISCOUNT 


In silver hammer case as illustrated) Viscount Radio Radisgramophone 
with polished grille, handle and four ; ; 


gramophor 


feet of screened lead. 

in world-wide 

ONLY 21/« inland post paid demand Powerful 
MINIATURE ROTARY TRANSFORMERS 
12 v. ing 160/310 A ) 
mA ‘4 ‘ , 176 receiver with push-pull 


long-range nine-valve 


output. & ight wave- 

THIS MONTH 's SPEC 1Al Power Units : ‘ F 

case. W sock¢ For 200/26 0 bands, six wit 
300/250 v 60/6 A ily 

fectrica 


aid 


; andspreading 
STREAMLINED pt KEYS by fa make rar ' 
original ca ver 44. Our price only 45 3. 
DUAL OUTPUT POWER UNITS y Ha 
D< our t A j 
All tully « 


n orig 
grey finished a 5 ew P Y ’ sp akers 
carr, paid Englane 


speed auto 


changer 


Carriage paid 


Piease print your name and address A 


CHAS. H. YOUNG, G2AK 


Dept. W' 102 HOLLOWAY HE SAD, BIRMINGHAM ! 


f A 4 


110 DALE END, BIRMINGHAM 4 AMBASSADOR RADIO & TELEVISION LTD. 
Phone: CENTRAL 1635 PRINCESS WORKS, BRIGHOUSE, YORKSHIRE, ENGLAND 
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GOOD STOCKS — GOOD SERVICE — GOOD VALUE 


(Radio and Electrical Bargains) 


WAVEMETER Type W1i310 
Continuous coverage of 155- 
230 Mc/s. Complete with 
valves, chart and test prods. 
Input 230 v. 50 cycles. In 
original crates. 


As NEW €3.19.6 Crg. 8/6. 
Loose stored 45'- Crg. 6/6 


RT 40 APNIX 

U.S.A. ALTIMETER 

with 14 valves. 3-12SJ7, 4- 

12SH7, 2-12H6, 1I-VRI5SO, 2- 

VTI2I, 2-9004 Plus magnetic 
sounder precision re- 
sistors etc., etc., with 12 volt dyna- 
motor 59/6, less dynamotor 39/6. 
Loose stored 29/6. 


relays, 


In original cartons. 


GERMANIUM DIODES. 


B.T.H. 2/-. G.E.C. 1/6. 


MATCHING TRANSFORMER 


For low resistance headphones, 1/9. 


TRANSMITTER-RECEIVER RT-34/APS-13, 17 valves, 
including 5-636 1-VRIO5, 
9-6AG5, 2-DI. 
American equipment in ori- 
ginal cartons with instruc- 


Brand new 


tion manual complete with 
dynamotor, 79/6. 


TIME DELAY SWITCH 
24 volt relay operated, approxi- 
mately 30 seconds delay, press 
button set; beautifully made, 
5/11, post free. 


U.S.A. MULTIMETER 
AC/DC 25V, I0V, 50V, 250V, 1,000V, 5,000V. | mA, 
10mA, l00mA, | Amp. 3-Ohm ranges Decibels. 
Complete with instructions and special test prods in 
£5.19.6. Post 26 


wooden carrying Case ; 


CONTACTOR TIME SWITCHES 
in soundproof cases. Clockwork movement. 2 impulses 


per second. 8/6. 


U.S.A. INDICATOR UNIT 
Type BC929A 
Complete with C/R tube 3 BPI, 
shield and holder. 7 valves. 
(2) 6H6GT (1) 6X5GT 
(1) 2X2. (1) 6G6. (2) 6SN7GT. 
IN ORIGINAL CARTONS 
Price €2.19.6 


Loose stored 47/6. 


Open daily 10.30 a.m. to 4.30 p.m 


Thursdays | p.m. 


POCKET VOLTMETER M.c. 
0-259 v. and 0-15 v. D.C. press 
At 12/6 each. 
MIDGET NEONS 
75 v. striking. Complete with resistance 
and mounting bracket. 
PLUG AND SOCKET 
American Miniature 6-way plug and 
socket, black crackle finish, 3/9. 
HAND GENERATORS 


(American) Generates 28 V. 175 AMPS. 
and 300 V. .040 AMPS., 12/6. 


2 ranges 
button 


RELAYS 
(American manufacture) | 
break | change-over 1,000 
ohm coil. Complete with 


mounting bracket, 4/6. 


BENDIX RADIO COMPASS. 
5 6K7, 2 6N7. 2 6)5, | 6B8. | x 617 
| « 6F6. Frequency 3.4 — 7Mc’s 325 — 695 ke/s, 150 
325 kc/s. 28V Dynimotor. Loose stored ; good con- 
dition. €5.10.0. Carriage 8 6. 


MOVING COIL MICROPHONE 


By famous maker, brand new in original cartons 
A high-grade microphone combining cxcellent 
clos: speaking perlormince with low back 
ground pick-up. Attractively styled and 
finished in black and chromium 
List £€7,7/-, Our price €3/19/6. 


DINGHY AERIALS 
100 yards woven copper wire on free 
running reels. Complete with winding 
handle and locking mechanism, 5/-. 


KELVIN RATIOMETER 


Mirror backed. Type MN. 
HG-ABS KB 630/01 Bin. scale. 
Approximately 6 microamperes 
£5/19'6. 
TRANSFORMERS 

E.M.\. Pick-up matching transformers 

(potted) for low resistance pick-ups. 

Large: 3in. dia. x 24in. deep, 4/6, Small: 

2in. dia. x 2fin. deep, 3/9. 

American B.C. 28 voit bulb and holder, 

1/3. 


U.S.A. DYNAMOTOR ROTARY TRANSFORMER. 


D.C. Input 12 volts. D.C. Output 285 volts .075 amps. 
Unused 30 -, 


== 
| 


WANTED: Communication Receivers, Television Re- 
ceivers, Tape Recorders, Test Equipment, Valves, etc. 


Carriage extra on all items uniess quoted. 


BARGAINS FOR CALLERS—Receivers, amplifiers, power packs, meters, etc. 


The RADIO EXCHANGE Co. 


9 NEWPORT PLACE 


LEICESTER SQUARE 


LONDON, W.C.2 Tel. GER 2613 


140 Wiretess Worip FEBRUARY, 1956 


—UNIVERSAL ELE 


Whether new or used, all equipment is guaranteed to be in perfect condition 


BRITISH TEST EQUIPMENT U.S.A. MICROWAVE TEST GEAR 


‘ ¢ tester, £12 \ No technic al manu als for sale Plewe write for prices. 
i faylor TV We rs3. §s jue 
Oo s: LYE 1 AP. ¢ tor. TSi4. S 
Browning | ator wr S ec. TS. +) ’ 
£16 M 


RECEIVERS FOR AMATEURS . . : 

GENERAL RADIO 4048. 3 » - signal generator, £70 
Hallicrafters Sx ‘ sx £55, SX24, £35 All laboratory equipment muy be ected by appointment 
520K, £28; S 255 53 C./D 25 £24 Ferris Radio Noise and Field Strength rr type 32-A. Boonton 
National NC 1, as me ‘ with matching speaker ¢ jard $i eons ~) : £75. 
and manual t Ki r and Junior mo le 
from £28, complete with nd power supplies. Hammarlund Sup %& US.A. FREQUENCY METERS Type BC22I 

" , | mir | d f ertect on on, 
tion, from 125 kc/s-20 Mc/s Complete with calibration charts 


50, £50, Marconi Available from stock COND.TION PERFECT 
MANUALS 
VHF-UHF RECE VERS-KLYSTROVS-MAGVYVETROVS For RECEIVERS AR&S8D-LF, AR77E, R107, Marconi 
Receivers: Type AN/APR4 nplete th tuning units TN16, T'N17 CR100, S20R, SX24, SX24 B2, TX/RX, HROs, ete 


TN18, 3) Me/s.-1,000 Me's j .PR* 1,000 Mc/s-6.009 Mei/s photostatic copies, per copy 


Hallicrafters 527, range 28 Me M S27CA, 145 Mc/s-200M 
Haierafiere $27, Me AUDIO EQUIPMENT 
Klhystrones: 723 ; 4,2 1.5), CV129 Leak TL10, £28 complete; ** Point-one " TL12, £28/7/-; ‘* Point- 
Magnetrons: type 725 3 2K 25, 2)36, 2]54, ex rR two rL25, £34'7/-. Quad Mk. II £42. Rogers £26. Goodsell, 
Cells 1824. Waveguide Anponen . u Goodmans equipment, ek 


TS-1 3/AP FOR 3CM OPERATION WITH SELF-CONTAINED 
WAVEMETER AND POWER MONITOR 


after approximately 3 minutes warm-up. Frequency Stability Wave 
meter calibrator anges within limits listed below 


Dery I 4) Limits (dial div 3 and l 


SIGNAL | gana +2 


VARIATION OF ATTENUATOR The attenuator is individually 

GENERATOR ibrated to be accurate to 2 db at approximately 75°F 
PULSE CHAR AC rE RISTIC Ss Triggered Operation Positive 
req t 15 1-20 microseconds Negative 
rigger req 20 microseconds (repetition 
5i ously variable from less 
wer points 
S. maxi 

cp 


jeer 


FREQUEN( ¥Y RANGI 

sensiti n ye On ' “ 14 ’ 

beneitivi at a bt ! > PEAK POWER OUTPUT (CW) (pulsed modulated 
in abo t i ue \ st { l full scal meter deflection lea 
FREQUENCY STABILITY Ope , re ; . 

ntul Drif Se t POWER LEAKAGI I fficier ter! vith mal operatio 


22 & 27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2 wisn, cx, = uepon 


GER? 


OPEN ALL DAY SATURDAY , { ? t t MEAdway 3145 (Night) 


L.WESTWOOD - 46 GEORGE STREET - OXFORD 


MEE: RADIO COMPORERTS AND ELECTROAEC EQUEPREERT “EEE 


TELEPHOWE OxFORDB 47783 


FEBRUARY 


195¢ 
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“MUST 


BC4'0 MODULATION TRANS- 
FORMERS. Brand new spares for this 
famous American Tran :mitter In 
Maker Driginal Cases. ONLY €5 each 


CONSTANT VOLTAGE TRANS- 
FORMERS. Minufactured by SOLA 
{ CHiCAGO, USA. Primary 90-125 v 
or 190-250 v. Secondary 115 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycles operation Primary and 
secondary are completely isolated, 
und for 230 v. output two can be used 
serie Fully guranteed ONLY 
£21 each, or £40 per pair 


RF UNITS TYPE 24. For use with 
the R.1355 or any receiver with 26.3 v 
supply. This is the variable tuning unit 
which uses 2 valves EFS4 and | of EC5S2 
Covers 65-50 Mc's (5-6 metres). Com- 
plere with vaive:, and BRAND NEW 
N MAKER'S CARTONS. ONLY 296 


each 


“PYE" 45 MCS 1.F. STRIP. Ready 
made for London Vision Channel, this 
5-stare strip contains 6 valves EFSO and 
| EASO Supplied with circuit and 
details of very slieht mods. required. 
BRAND NEW, ONLY 596 or less 
valves 394 


TRANSFORMERS. Manufactured to 
»ur specification and fully guaranteed 
Upright mounting, fully shrouded, 
normal primaries 


,-63v. 4a 


$0 v.0-350 v 
6.3.34, 5¥ 
350 v.-0-350 v 
04-5 v.3a., 376 
250 v.0-250 v 
Sv. 3a.,376 
250 v.0-250 v. 60 mA, 63 v. 3 a 
5 v.24a., 21- 


_ 63 6 @, 


, 63 v. Sa. 


100 mA., 63 v. 6a 


TRANSFORMERS, FILAMENT 
6.3¥.240.,76,63 4.34, 106 


TRANSFORMERS, EHT Upright 


VCR97 Tube 2,500 v. 5 mA 
2 v.0-2 v. 24., 


EHT 7,000 
EHT 7,000 v 


TRANSFORMER EHT Unrepeat 
able snig 25¢ primary, secondary 
rox. 2,800 v. D.C.) 

H din. for tag 


TRANSFORMERS, EX-W.D. AND 

ADMIRALTY Built to more than 
safety factor 

A v ) aries 


with norma! 
Brand new 
and vu 0-C v. 100 mA 


4¥ 


Has 3 separate 
i > > at 5 amps., and 
by using combinations will give various 


ONLY 396. 


L.T. HEAVY DUTY 


voltage at high current 


TRII1% TRANSMITTER SECTION, 
EL32, EFSO 
a ponents. BRAND 
ONLY 126 


lere witk valves 


HAVE” 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber Command Receiver known the world 
over to be supreme in ‘rs class. Covers 5 wave ranges 

18.5-7.5 Mc/s., 7.5-3.0 Mc 1,500-600 kc/s., 500-200 kc/s., 200 
75 kc/s., and is easily nd imply adapted for normal mains use 
Full details being supyp..ed 

BRAND NEW AND UNUSED IN MAKER'S TRANSIT 
CASES. ONLY 411/196. 

BRAND NEW BUT SHOP SOILED, £9/19/6. 
condition, €5/19/ 6. 

A.C. MAINS POWER PACK OUTPUT STAGE, in black 
metal case, enabling the receiver to be operated immediately, 
by just plugging in, without any modification. Can be supplied 
as follows: WITH built-in 64in. P.M. speaker, €5/5/-, LESS 
speaker, £410 .. 

DEDUCT 10,- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER 

Send S.A.E. for illustrated leaflet, or 1/3 for 14-page booklet 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. All models aerial vested before despatch. 


Used, excellent 


MARCONI SIGNAL GENERATORS TF-390G 


Frequency coverage 16-150 mcs. BRAND NEW IN MAKERS 
ORIGINAL TRANSIT CASES, and complete with spare valves, 
instruction manual, etc For normal A.C. mains operation 
A unique opportunity to acquire Laboratory Equipment at a 
fraction of original cost. ONLY €27/10)-. 


BAND Ill CRYSTAL CALIBRATORS 


Manufactured by Marconi Instruments. Frequency range |70- 
240 Mc/s. Has directly calibrated dial and incorporates 5 Mc/s 
crystal for accuracy of better chan .00! Internal power pack 
for normal A.C. mains operation. Complecely self-contained 
in grey metal case size 15)in 10in 10in., and ready to 
operate, with spare set of valves, and instruction manual 
In original maker's transit case BRAND NEW ONLY 
5,19 6. 


METERS 


SIZE AND TYPE 
3,in. Flush circular 


PRICE 
(scaled 

v.) 526 
Ztin. Flush circular (blank 
scale) 


m.a, D.C 


i 
o 


m.a. D.¢ Zin. Flush square 
m.a. thermo Zin, Proj. circular 
amp. thermo 

3 amp. thermo 

4amp. D.C 

20 amp. D.« 

20 amp. A.« 

40 amp. D.¢ 

30-0-30 amp. D.C Car type mo 

15 voles A.C 2hin. Flust 


Vann n wows 


oococoe o o 


20 volts A.C Flush 
300 volts A.C in circular moving 
300 volts D.C 


Flush square 


MODEL 40 AVOMETERS 


This famous self contained multi range AC/DC tester provides 
40 ranges of current, voltage and resistance. A limited number 
are available which have had some use, but every one has been 
thoroughly overhauled and is GUARANTEED WN PERFECT 
ORDER. ONLY €9/19/6. 


BARGAINS! 


RUNNING HOUR METERS. for 
checking running time of equipment up 
to 9,997 hours. Operate: froy 

50 cycles mains BRAND N 
MAKER'S CARTONS ONLY 
“ALL DRY" RECEIVER MAINS 
UNIT. if your battery portable . 
midget. |.4v. valves ofthe |$4-1T4-1R5 
384 series, then this will save you 
pounds in batterie Delivers LT and 
HT from normal mains. Minufaceured 
by “‘ AVO " for the Ministry of Supply 
Fused on mains side, and ready to 
work Size Bin Sjin fin 
BRAND NEW. ONLY 39 


100 MICROAMPS METERS. jin 
circular flush mounting Widely 
calibraced scale of 15 divisions marked 
“yards " which can be rewritten to 
suit requirements. These move nencs 
are almost unobtainable totay and 
being BRAND NEW '(N MAKER'S 
CARTONS are a snip at ONLY 426 


RECEIVER 25/73. Part of che TRIIMG 
this 6-valve unit makes an ideal basis for 
a mains operated All-wave Superher, 
full modification daca being supplied 
Complete with walves, 2 each EFI6 and 
EF39, and | each EK32 and EBC3) 
BRAND NEW. ONLY 276, 


MODEL MAKERS MOTOR. Rever 
sible poles. Only lin. long and |tin 
diameter, with jin. long spindle. Wit 
overate on 4, 6, 12 of 24 v. D.C 
ONLY 106, 


100-0-100 VOLTS METERS by San 
gamo Veiton 2Zjin. circular, basic 
movement being $00-0-500 microamps 
A really first-class centre rero meter 
for hundreds of use BRAND NEW 
IN MAKER'S CARTONS. ONLY 2746 


POCKET VOLTMETERS. Nor Ex 
Gove. Read 0-15 v. and 0-300 v. AC 
or D.C BRAND NEW AND UN 
USED. ONLY 186. 


WALKIE TALKIE TYPE 16. Covers 
6.0-9.0 Me's Complete with valves 
microphone and hedivet, and trans 
mitting and receiving units in metal case 
In excellent condition ONLY 7946 
AVOMINOR CARRYING CASES 
Size Sin. * Sin Zin. with lone carry 
ing strap. In high-quality leather with 
press stud fixing flap. Made for UNI 
VERSAL Avominor BRAND NEW 
ONLY 76 


CRYSTALS. British Seandard 2-pin 
500 ke's. 18 -. Miniature 200 ke’s. and 
465 ke's, 10 ~ each 


SPEAKERS. PM 
19.6; Bin 
trans 276 


6yin. less 


166; 10in 


trans 


less trans with 


CHOKES 10H 60 mA, 4, SH 
200 mA., 76, 20H, 120 mA, 106 


MU-METAL SCREEN FOR YVCRO97 
TUBE, etc. ONLY 86 


CABLE CLEARANCE OFFER of 
16/.012 ewin polythene Weatherproof 
and suitable for oucdoor use, 196 per 
109 yard coil, S.A.E. for sample, trade 
enquiries invited 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


U.E.I. 


11 p.m, Saturdays 


CORPORATION 


rom High Ho'born (C 


We are 2 mins 


Radio Corner, 138, Gray’s Inn Road, 
London, W.C.1. 


ancery Lane Station) and 5 mins by bus from King's Cross.) 


Phone TERMINUS 7937 
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ANGLE FV 3) nee 


ABIX Clothes 
Af Lockers are of All- 
Steel constru -tion, 
*) : ) with separate hat 
| ) . | and coat compart- 


ments. Single units 
’ or banks of two, 
( three, four or five. 
7) i c 
i Stove enamelled 
IL a olive green. With 
lock and plated 
handles. 


SENIOR UNIVERSAL JUNIOR 

xl 24"«1j 14xt§ 

USE ABIX ANGLE FOR SHELVING, RACKS, BENCHES AND 

"9 } J the AC 

ONE HUNDRED AND ONE OTHER JOBS, eve oF enetes net 

ABIX ANGLE manufactured from 14 G Steel. Phosphated 75” high 

and stove enamelled grey. In packets of 100 ft. with 72 12° wide 

sheradized nuts and bolts. The junior size also contains 20 adie 
gusset plates, and 60 nuts and bolts 


ORDER A TRIAL 100 ft. PACK TODAY! 


Wrie for illustrated ca*alogues to 


(METAL INDUSTRIES) LTD. 283822 t3380.. svn 


Ph BAT 


FACTORY EQUIPMENT SPECIALISTS (7, Siler tase! 


INDON 


| WALMORE ELECTRONICS LIMITED 
y + RF O-I D PHOENIX HOUSE, 19/23 OXFORD STREET, 


LONDON, W.1. 


Telephone : GERrard 0522 Cables : Valvexpor 


wort o FAMOUS 


ELECTROLYTIC CONDENSERS 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
ilene tation al INTRODUCING THEIR BRAND 


Subm nia 
Minilyt 


= a “RADIO ™ 
me ae WALRAD 
; aoa mm, -UBE 


AND INVITE ENQUIRIES FROM BUYING 


(Sole Agents for Great Britain) 


A > 2. . ° a AND CONI ses potews EXCLUSIVELY 
95,COBBOLD ROAD. 


WILLESDEN _ LONDON.N.W1IO0 We wish to advise our many friends in the trade that we are 


nable to supp!y the home market and that all previous lists and 
: EN 2116 - y 
TELEPHONE: WILLESDO 2 quotations must be considered canceiled. 


. 
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Best Buy at Britain's 


AUDIO B.F. OSCILLATORS. Ex R.C.A. AMPLIFIERS MODEL 40 AVO METERS. A few 
4.0.5 Made by Furzehill Range 0-10 MODEL Mi—!!220 only of these useful multi-range test meters 
Ke/s. Complete with 7 valves and output . yy — — ~~ + he 
nete Pust ll 6V6G' 2 vo Minor leather cases with shoulder 
8 “600 ohms. oo ben strap, brand new, 7/6. For callers we also 
——- So meters at £4/19/6 and combined valve tester 
p 17hin. x 1Ohin. x Yin., we. 36 Ib. and multi-meter (50 micro-A basic move- 
working order and brand new ment) with valve charts at C15. 
oe ee ae AVO “ALL DRY” BATTERY ELIMI. 
ry instrument with circuit dia- SAT OR—aeverament curplus on me 
re rt operating instructions, for mains 200/ volts, output 1.4 vols at 
- ~ 300 mA. and 65 volts at 10 mA. Employs 
metal rectifiers and VS70 stabiliser Size 
art aoe | a a — Shin. x Sin, x hin. Suitable for all personal 
: sapiellllen ss aly — - portable ctype sets, full instructions supplied 
AMERICAN M/C PHONES. Super ew, in cartons and all vested prior to 
juality, with big earmuffs and extension despatch. Price 39/6. 
lead with jack. Brand new and boxed, 17/6 HEAVY DUTY POTENTIOMETERS. 
suitable for CRIOO RX. Wire-wound on porcelain former, jin 
1 
HOUR METERS. 110 v. 50 </s., or with pony ER a ee 
series resistor of 6 KOhms. SW. will run  Manutactured by Radio Corporation of America, = 7'fSach ’ , ’ 
from 200-250 v. 50 c/s. Brand new and boxed. : 
ONLY 35 * Brand new and unused. XTALS 
BLACK PAPER CAPACITORS. T.c.c. * Power output 12 watts at 5-7.5-15-600°) 


. 465 kc/s $.T.C. 200 kc/s. American G.E.C., 
8 mFd. Upright mtg. Size 4in. x 2hin. x Sin * Valve line up, 2 of 6L6, 4ot 6J7, 1 of 604. jin. pins, brand new and boxed at 10/— each 


high. Brand new and boxed. TWO for 15/-. 4 Tapped transformer for use on 190-250 volts A.C. ly ke/s. din, pins, British standard 
1.F. STRIP TYPE 373. 9.72 Mc/s. 2 EF92 % Grey crackled case, size 17 x 11 x Sin. 0.01% at 19/6 each 
and | EPS! IF. amps, EB9I Det/A.G.C., ERIE HI-K CERAMICONS 1,000 
- ‘ - . / pid. 
EP9| A.G.C. Amp. and EF9! Limiter, Size CIRCUIT ONLY £9.19.6 4 B.A. cheesis meg. Particularly suitable for 
1O}in. x 2gin. x Jin. high, Price, less valves, SUPPLIED. ’ . V.H.F. decoupling, etc Price 10/6 dozen 
15/-. Circuit supplied (LESS VALVES, AS SHIPPED BY MAKERS) ) age Fh ye Ty ye 
SET OF VALVES, NEW, BOXED, 59/6 . . 
ae ny RP pon EX-ADMIRALTY. Primary 150 v.50 cs 
con- Secondary 5-0-5 v. 5-0-5 v., and 5-0-5 v., all 
dition. | RIISSA, C1 19/6. RIISSB. with 50 MICRO-AMP METERS 59/6! = [ir's‘amps., each winding. This means, in 
super slow-motion drive, / 
shop-soiled models, as new, £9/19/6, Used 2sin. scale, flush panel-mounting circular meters. Brand new. hy te pap on La ALK I. 
models £7/19/6. tions. Size 4jin. x 4)in. x 6in. high. Weight 
All receivers supplied with FREE BOOK- METER BARGAINS 12lb. BRAND NEW. A very useful 
LET. Re-aligned and tested before despatch transformer at only 39/6. 
and gladly demonstrated. $.A.E. for details | | RANGE TYPE PRICE 
{ power packs and receivers or 1/3 for | | 5° Microamp 3 -_ Sum eet 59/6] EX-ADMIRALTY. Primary 230 v. 50 c/s. 
booklet $00 Microsm 5. MAO le. pro}. (scaled 10 ¥.) 90/8 | Secondary 620-550-375-0-375-550-620 v. (620 
A.C. MAINS POWER PACKS AND] | 500.0.500 MicroA > 9 fl. cire. (scaled 100-0-100 V.) BB/- | ¥. at 200 mA., 550 v, at 250 mA.). Two recti 
OUTPUT STAGE. Ali our power packs 1 Milliamp [ } flush ¢treular fier windings ac 5 v. 3 amps. each Tocal 
are guaranteed for 6 months 1 Milltamp 1, M/C desk type - | rating 278 vA. Upright meg., weight 24ib 
Type A. In smart black metal case, size y= aes "7 3 ie — BRAND NEW, 39/6. 
stra, ti % Stim. lose speaker, price} | 60 sateen 5 hin. fush circular HEAVY DUTY LT. TRANSFORMERS 
} ss flush square 1 
Type 8. With built-in Sin. speaker in " 2 ae sony / am ote a's Ligh a} } 2 
black metal case size I3}in. x Sjin. x Thin. . beruw 3 Bush square | Stim. x Bin high. Weight 24ib. BRAND 
Price £5/5 2 +] iC clreular pro} 
‘ -0-3 4S. M/ Metal cased. Car t NEW, not ex-Gove. Suitable for soil heating 
Type C. Wich an Bin. speaker in specially} | o) 3 : 4 “dush onan nil rectifiers, chargers, etc., special offer, 55 
designed beautiful black crackle cabinet to c ¢ flush circular 161 each 
match receiver, size Ii}in. x 1O}in. x 6in, ‘i 5 q flush cweular - 4 
A de Luxe job. Price £6/10/- 100 Volt flush square TYPE C, potted, oil filled, 230 v, 50 c/s Pri 
NOTE: 10/~ REDUCTION WHEN PUR- Sin, heh + < om pry yt BF, 
CHASING ANY OF THE ABOVE POWER| METER RECTIFIERS. | mA. Salford Instruments, 8/6; O2'" : . 
PACKS WITH RECEIVER 5 mA. Salford Instruments, 6/9; 2 mA., S.1.C., as used in SELENIUM =BRIDGE §=6RECTIFIERS. 


E.M.|. Output Meter, 5/6. All are full wave bridge and brand Funnel cooled A.C. input 45 v. RMS 
BRAND Iii CRYSTAL CALIBRATORS jew. D.C. output 30 v. 10 amps Can be used 


by MARCONI INSTRUMENTS. Ex- with transformer 6 above, 47/6 each. 24 v 
Govt. Freq. range 170-240 Mc/s Directly POWER UNIT 1247 4 amp. Bridge, 25/~ each 
calibrated dial 5 Mc/s. crystal oscillator. | Enclosed in grey steel case, size Ilin. x Dijin. x 7hin., with] HEAVY OUTY SLIDER RESISTORS. 
self-contained power pack for A.C. mains | chrome handles. For 230 volts 50 cycles mains operation. | 250 wacts. Rated to carry 25 amps. .4 ohms, 
operation Grey metal instrument case, | Output 600 volts 200 mA, fully smoothed by 1,000 volt] resistance, For charging boards, etc. Worm 
size IStin. x 10in. x 10in. Complete with | working paper condensers and extra heavy duty choke.| drive. On metal stand 9in, x 4in. x 6in. high 
crystal and all valves, spare set of valves, | Also 6.3 volt 3 amps. A complete power unit, including] BRAND NEW 7/6 each 
ruction manual BRAND NEW IN 1[5U4G rectifier and indicator light for only 49/6. New 
IGINAL TRANSIT CASE, a real SNIP at | and in transit case. THIS IS A REAL SNIP HEAVY DUTY FIXED RESISTORS, 
y £5/196 150 wacts. Rated to carry 12 amps. | ohm 
— HIGH VOLTAGE POWER PACKS, ¢x-U.S.A._ Brand fesistance, Btin. x in. x 24in. high, BRAND 
MARCONI SIGNAL GENERATORS.| new. Input 115 voles A.C., output 1,000 volts at 250 mA. NEW 4/6 each 
Brand new, in original transit cases, com-| New Brand complete with two 1616 valves, and | spare 1616 U.S.A. CHOKES. Collins potted type 
plete with spares, instruction manual and] double choke and paper smoothing. 5/5; Resistance 160 ohms. 8 Henry, 100 m/amp.. 
alibration charts. Type TF390G, 4-32 and] 7R.50.%m TRANSMITTER—RECEIVERS. 1.5 to 12 Mc/s. 8/4 each. H.R_O. chokes, 17 Henry, 80 m/amps 
50-100 Mc/s. €25. Or 16-150 Mc/s. in 4 Separate Tx and Rx fitted in one cabinet, size Win. high x 66 ng | on Tc e-Y quneng, oan, 
overlapping ranges, 27/10 Type TFSI7F/I ' i4in. We. 130ib. V.F.O. and 5 crystal positions. *PPTO* onry ot OMP.. h 
8-58 and 130-260 Mc/s., €38. aon eee eine use. Super job price 446. TRANSFORMER GARGAING,  Grond 


PLEASE ADD POSTAGE OR new ex-manufacturer'’s surplus drop through 


Primary 200/250 volts 5O cps Secondary 
COMMUNICATIONS RECEIVER B28 CARRIAGE ON ALL ITEMS. 108310 v. 70 mA. 62s. @ 22, 4v. O28 
. Can be used with either 4 ¥. or v. rectifier 
(Marconi CRICO HOURS OF BUSINESS: Only 9/6 plus 1/6 post. A similar type cranes 
) 9am..—6 p.m. Thursday | p.m, Open former 325-0-325 100 mA., 6.3 v. 4 8., 4 ¥ 
overage, 60 Kce/s. to 10 Mc/s. (5,000-10 metres), in all day Saturday. 3 a. can be supplied to callers only ac 12/6, 
Variable selectivity using crystal and audio filters (Adit UY TYQN00AU) ee LabNS ht Witla lis 
p, 2 RF. Amps., Mixer, separate Local Osc., 3 IF 


v n ! 4 

s., Det/AVC/Ist Audio, Power Output, 8.F.Osc., and H.T ( HARLES BRITAIN Radio | (d 

er. Operates from 210-250 volts, 50 c/s. A.C. mains. Size r~ J d . 
wide x 12) x I64in. deep. We. 82ib. Provision for head- 


es « external speaker These receivers are thoroughly “h 11 UPPER SAINT MARTIN'S LANE 


4 


verhauled and beautiful condition and can be demonstrated 


to calle vend S.A.E. for full details and illustration. LONDON, Ww.c.2. TEMple Bar 0545 


PRICE ONLY 421 (plus £1 for carriage and packing). One Minute from Leicester Sq. Station (up Cranbourn St.) 
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FSI MRIIG se | 5 inroscing te 


THIS MONTH'S SPECIAL OFFER OF A LIMITED QUAN 
TITY OF BRAND NEW A&B.C.A. [5Sin., 15 ohm 30 WATT P.M NEW 
SPEAKERS. “SNIP” PRICE! £9 :19/6,carr. 126 


SELENIUM RECTIFIERS L.T. AND H.T Nee mer K8 SERIES, 
36 EHT SERIES, RM! /2/3/4’s. Also the following Selenium fu E.H.T. Transformer 


6 or I2¥ 24v. | amp with Overload Device 


i2¥ 24 ¥.2amp 
i2v.2 24 v.24 amp 4.8 KV 2-wolt rectifier A.C. 
i2v. 4 amp 244.4 amp 5.6 KV Rectifier D.C. 


12 6 144.64 
12 0 24 ¥. |\O amp , 
Spee dy delivery of Rectifiers to your own Specifications rm er has been introduced by 
it \ placements to hel; ercome the 
COMMUNICATION RECEIVER TYPE P.C.R2. Made by incurred in replacing E.H t transformers 
14 he Ar 1 wavebands: |-49 metres, 200-600 = n old ts. If the heater-winder is shorted 
tion tuning dia Brand new the cut it trips and disconnects the main 


£7 10 
; above, t ‘ shorts. Same price - ideal for Phiico, Peto-Scott Pri 
POWER PACK for same mains, built as for Defiant and many other sets rice 75/- 


and BR A Receive £4 10/~, carr. 7/6 (see below) = 


R.1132A RECEIVERS 1 condition, £3,176, carr. 7/6 salUdtlilt IULNDULUUNLUL Mn ine 
R.IISS REC EIVERS good fit Limited quantity only 

48 10 arr. 7 Have you had your copy 
R.115S5 and RK 11328 POWER PACK AND OUTPUT STAGE . 
Complete w eaker, t attractive, polished sion of the Direct T.V. Replacements 
speak« b. Read ise f A ns, 200 250 v ’ ' . handbook? rhe most complete 
RECEIVER TYPE 109 tion. Freq. range: | r’.V. Components rewind and Re- 
and 3.?-.8.9 rer erates on G-v. battery placement Handbook in this country 
AMERIC AN R.C.A. AR-88 RECEIVER (C.R.91). In good conditior Lists over 2,000 items and a host of 
et ager pet \ . on 6 Ghehonen invaluable data for television en 
as. thusiasts including line output, 
50- WATT AMPI FIER, EX-GOVT. With 4-KT66's in paralleled transformers, faudt-finding, current 
push-pu andard 200-250 v : input, A.« Output imp. 600 modifications special components 
ohm ‘ Fo F Dp. £ i mike input. Bass boost control and T.V. Book : 

fitted. Th € 1 s housed in a strong metal case | 

and is ready | f erf vance. Bargain, €25, carr. 10 Send for your copy to day Price 1+ 


AMERICAN ESPEY MODEL 100" ALL-PURPOSE TEST 
} vo ge ¥.-6,000 v 20,000 and 1,000 ohms Terms of Business—-C.W.O., C.0.D 


vo 7 I i" ‘ 12 amps-300 microamps. 7 A.C 7 oe 
o f ‘ iv ) 0 ns r 5 resis ’ ge 
0-6,000 ‘shins, 0-600,00 0-60, meg. 50 micro-amps. din REPLACEMENTS 


scale me ‘ king co ion, tested before despatch ” WISHAM WAY NEW CROSS S.E.14 
Complete witt " test | i bacteries. €12 


3 Telegraph Flibak, London, $.E.14 


“AVO" MODEL 40. | erf{ yndition, complece with batteries 
and leache e, £10/10 2/6 

METERS 

4in, 1-0-1 Milli-ammeter, flush mounting 

Bjin, 100 amp. D.C., flush mounting 

2iin. 300 v. A.C., flush mounting 

2Zjin. 25 amp. D.C. volt-meter 

2ihin Pocket volt-meter ‘ 

lin S"’ Meter, a ‘ AR 

Jjin, 0-200 volt-meter, A f 


WAVEMETER CLASS D ‘ 1 covered: 1,900 kec/s to 
8.000 k ( ‘ t 19,000 kc/s-4,000 kc/s and 
4,000 k 3,000 + pert ' ondition, 6 v. D.C. supply 
465 1 { 


J MILE TWIN a 8 Ye vlc eee = pe mile 


é 


WESTON BAT TERY os HLL ATOR. MODEL On TYPE 2 
in pertfe : 2 " Audio output approx 
400 «+s 5196, P.P. 4¢ y nstruction booklet, lead 
and batt 

BATTERY CHARGERS. Ex.G ent Heavy Duty Type lO. Ti 
charge " put 200-250 v. with meter and ’ a > 
variable r« f House y eta arrying case. Portable Whe 
or wall fixing, 44176 hé 


VITAVOX PR* SSURE UNITS Heavy duty, P.M. 20 watts 
Brand new, £496, carr. 5 LEEVERS RICH 


R.C.A AMPLIFIERS Nope Mi-11220 (less valves) Powe 
satnes Vi hms » line up. 2-6L6's 
4-617 * ed tra r use on 190-250 v. A.C. cor . . h ~ 
Sleal in pron conte exon UA cares Heavy Duty Magnetic Recorder 
ROTARY CONVERTERS 24 ‘put, 230 v. A.C. 50 cycle . . 

stput at 10 i nev ' 6 The . , : p : mae 
COLLINS RADIO RECEIVER, TYPE 46i59A —— rhe precision equipment for service 
1,500-12,000 | 20 v. D.C. Less crystal and power 


pack Tr : 2-T > ve juipment. in good 


where ordinary recorders are “not good 


clean co l ed 


enough”’. Used by every major British 
EVERSHED AND VIGNOLES MEGGERS: 500 v . 7 
0-50 me ima oy Film Studio, B.B.C., N.P.L., Admiralty, 


EVERSHED AND VIGNOLES MEGGERS: 250 v 

0-20 me “7 15 0 M.O.S., and many large industrial 
RECORD MEGGERS 20 meg as 0 : , 
ALL MEGGERS COMPLETE WITH LEATHER CARRYING concerns. Prices from £365 ex factory, 
CAS 

London. 
CARRIAGE APPLIES IN ENGLAND ONLY, 50), EXTRA 
ELSEWHERE 

MANY OTHER LINES IN STOCK YOUR ENQUIRIES 


INVITED TRADE SUPPLIED 
LEEVERS-RICH EQUIPMENT LTD. 
15 LITTLE REWPORT sT., LONDON, W.C.2. 78b, Hampstead Road, London, N.W.1 EUSton 1481 


BE ION 


GERrard 6794 1453 
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RADIO CABINETS 
RECEIVER a Ee 


is im specially 
selected wainut veneered ex 
terior with highe ycamore 
CHASSIS interior with matching Rexine 
lining Two full-sized compart 
Built to the highest specifications ments Overall measurements 
these chassis offer che finest value sein. x iTin.  32in 
to the enthusiast. Supplied with high Pp £17 0 0 
set of selected knobs. Socket ‘8 res 
panels for aerial, earth, speaker Other high-quality cabinets are 
pick-up and gram motor. 200 available at prices ranging from 
250 v. 50 cycles only 10 Gas. 


Packing and « 
oth. x Zin. high. (approx.) 


TYPE A 5 VALVES TYPE B 7 VALVES | %& SPECIALLY RECOMMENDED *® 


TYPE A: 5 valves 3 wavebands TYPE B: 7 vaives 3 wavebands 


perhe with full negative Superhet with specially designed DISC PLAYER Ih 


and A.V.¢ Full range push-pull output stage 
pecially designed for the amateur 
10 Gns. £15 14 6 builder, these Disc Players consist of 
re 126 Packing and carriage 12/6 the latest 3-speed Automatic Record 
Changers, complete with crystal turn 
over pick-up head for long-playing and 
standard records mounted on 
SPECIAL F M TUNER Sycamore lined base Supplied 
* ® complete with ficced Mains lead and 
A completely self-contained unit screened pick-up lead, ready for 
transforms an old A.M. set into CONNECTING UP Price £l | S 0 
a modern F.M. receiver. Circuir 
contains six valves Grounded Packing and carriage 126 
grid RF stage followed by additive 
mixer using a FCC85 Twin Triode 
valve combine these two 
functions in a completely sealed AUTOMATIC RECORD CHANGERS 
permeability tuned unit Two 
LF. stages give maximum gain 
followed by EBG! double diode as ratio detector Frequency Cat. No. RC/A—jatest fully automatic J-speed mixer 91s 0 
coverage of 85 to IO! megacycies allows adequate overlap at each changer made by a famous manufacturer 5 
4 of che band and covers all existing and proposed V.H.F. transmissions 4 ? B—GARRARD RC/B0, 3-speed, automatic 


one 4130 0 
< GARRARD RC 80, 3-speed, automatic 
Cat. No. FMT/B hom £26 10 0 
abinet with Chassis only excluding magic-eye 
Boxed, |3in Unboxed, Ildin. long = 5% in Packing and carriage 12/6 


17 Grs.  3ye"s! So €13/15)0 
Packing and carriage 12/6 UNBEATABLE VALUE 


Mere, TAPE RECORDER 
A.M./F.M. CHASSIS ‘ we se n a superbly fitted Moroccan grained 


ve A.M._F.M. chassis with 4 wavebands (long, medium, shore — : wage. ana Lye ~ " —_ FF 
push-pull output stage and magic eye for precision tuning 2 f Latest ee TRUVOX twin sone Tapedeck 
jesigned, with permeability-cuned F.M. circuit and a very in ~ for radio, gram, and microphone 
degree of |.F. amplification for fringe-area reception, it offers the Suite P “abi a elliptical eaker a fe 
t quality regardiess of price. Automatic volume control and a oe “nfl ar alle Rceoedine Teka an inl 
je-range tone control. Push-pull output stage and com ontanel iallaeeaat or Play back, 200-250 
i network for electrostatic treble speaker, with an output of ° ow Me 50 cycles, A.C. Mains only 

d the widest possible audible frequency range. Special Supplied complete with selected Micro 

high flux-density F.M. Speaker with hyperbolic cone plus he ne and Recording Tape 
h-tone electrostatic Speaker. Co-axial socket for dipole “* . 42 Gns. 

F 


, Packing and carric 5 
0 cycles only. Provision for external 25 G patel —— 
Packing and Carriage |5 ns. 


TAPE DECKS 
K SPECIALLY RECOMMENDED W | rauvox rccced, wwic crack, I Tess Recorder, Amsiiher enty 


Tape Deck of the latest type Built to the highest standards 

A.M. CHASSIS wich pushbutton” EIB/BIG | rsic oer indening recording 
controls level 12 G 

rhet, 2 wavebands (medium and long), A.C./D.C. 200-250 ns. 

put 4 watts. Controls—tuning, on/off volume, wave change 

to meet the demand for an inexpensive instrument with no 


: = ~ a ioe : se Sinn “Mah to hn 8 G ns. 
Packing and carriage for all chassis 12/6 L Oo U D s P E A K E R Ss 


Cat. No. LS 10—1!0in. Scandard 
Cat. No. LS/E74—7in. = 4in. ELLIPTICAL 
Electrostatic Loudspeaker LSH75, for treble + 


Packing and carriage 10 Packing and carriage 126 


Packing and carr 


ALL FULLY GUARANTEED 
GENEROUS HIRE PURCHASE TERMS 


All correspondence and remittances to: 


36 SOUTHAMPTON STREET, STRAND, LONDON, W.C.2 
Personal callers only at 90 JUDD STREET, LONDON, W.C.! Telephone enquiries: TERminus 9876 
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L. WILKINSON (CROYDON) LTD. 


19 LANDSDOWNE ROAD, CROYDON 
Phone: CRO. 0639 Telegrams: “ WILCO,” CROYDON 


RELAYS P.0. TYPE 3000 


BUILT TO YOUR 
SPECIFICATION 


QavuicK DELIVERY 
KEEN PRICES 


CONTACTS UP TO 
8 CHANGE OVER 


METERS GUARANTEED 


F.8.D Size 
{ ) 


TERMINA 
15/-; ry ”" Te 
AUTO TRANSFORMERS ” Ww) 4) watt enclose Met Vick 
Carriage 

f L5t 
2 to 42 
COND miniature 12 - 
don 006, .O1, .02, 10/- doz . hoz l , { 25 Metalpach 
16/- doz. 1.0 Metalpack, 24/- 
VERNIER DRIVES. 


Muirhead 180 Ht liam. Sin., 10/6, 


A.C, 100 watt 
, Carriage 


we 7 

AERIAL ROD SECTIONS, hea 

can be Otted together, 2/6 doz. | 
P.M. SPEAKERS |Vin in , Porta 
vartment, 60/-. Carriage 6 

bm. SPEAKER. i2in. Plessey 
RELAYS, HIGH SPEED GEMENS I 
radio controlled models, 17/6 I 
GRMALEX EXTRACTION FANS 
1A00 8 85 watts 


a VOLTMETERS 


RATIO ARM UNITS by H. W 
60/-. Post 2 
WHEATSTONE RESISTANCE BRIDGE 
Plug type £5 
Sette ae — type 
8x bb» l ) ! 
AUTO TRANSFORMER 'VARIABL. E 
57.5 v. to 228 in 16 steps with 
10/ 
VARIAC at a 
220 v. 7.5 am £7 
P.O STANDARD f 
drilled. H y angle base 


ELECTRO MAGNETIC 
COUNTERS 
type ILA 


00 to 1 or di 


po " 2 


106, re: 


each 6/- 
HEADPHONES. ‘HIGH RESISTANCE 4,000 
12/6 pai " 
LISTS AVAILABLE Me 


including High Stability 


WorL_p FEBRUARY, 1956 


THE OUTPUT MUST BE RESTRICTED 


to maintain the waveform, so say all the books. But not so with the 

HATFIELD oscillator, nor is it necessary to work near the point 

of instability 

COMPLETE STABILITY, LESS THAN 0.28 of 1%, distortion, R.M.S 

output voltage 50", greater than the H.T. voltage, | valve, | coil 

simple circuit 

Sounds incredible, but it is GUARANTEED 

ore for copy of N.P.L. report and see our ad. in April issue of 
Ww The HATFIELD oscillator is now made with 3 output 

Mt to suit any Head on the market. 45 Ke/s to 50 Kc/s 


TAPE RECORDISTS! Are you Completely satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
due to intermodulation NOISY BACKGROUND due to D.C 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonics beating with incoming signal. The 
fundamencal cannot do this! 
COIL, complete with circuit, 10/6 post free. Patent app. for 
BIAS REJECTOR COILS 
Even a small amount of bias frequency getting into the amplifier 
can cause a lot of trouble, and nearly all tape recorders need a rejector 
coil to prevent this 
COIL, complete with instructions, 5/6 post paid 
MOTEK TAPE DECKS 
The famous K6 deck; twin track, two speed, with push buttons 
and electronic braking, is a beautifully finished job at only €19/19/-. 
Post free. Or £3 down and 12 monthly payments of €£1/10/-. 
TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at €12/15/-. Or €2/10/- down 
COMPLETE RECORDERS 
The HERGA recorder incorporates ALL the above items together 
with a firse-class crystal mike and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete at 
39 gns. Or 67 down and |2 payments of 63. 


Further details and H.P. forms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 


HANNEY « BATH 


OFFERS 


WIRELESS woan D P.M. TUNER May 1965 
Ontmor h ifs & RDT §8/6. J.B wriable 14/6. EIRE « 
j aives F at allable 


lenser and resistor kite, low-loss valvehoiders a 


MULLARD FM. TUNER UNIT 
Denco drilled chassis 12/-; coilset with 
able 10/9 4. 8L.15 dial/drive assernbly 25 


te 


aaner 37 ot IP's & RDT 44/9 
erandr ‘ et Fu st availal 
MAXI-Q DEHOO FM. TUNER UNIT 
Chassis set, 7/6 eet, 11/9 
Phase m. tans., 9 

et Ler 


trans., 12/6 


wiring 


* COILPACKS. DENOCO CP 4/L ar 35/-, CP 70 pf. and CP 3/500 y 


TTT ETT 


O8MOR “ Q” HO, 50/5 t., 5O/-; TRF, 40/-; HF stage 
HO pack, 20 We stock COLLA by nor mor, Wearite, De nd BR 
OSRAM 912 PLUS —a 
y w kit 17/4 1 meg pote 4/6 eacl rex ndenser kit 5f 
‘ lead terminations (includes packir 
ke 46 utput trans. 85/6 W.B. compx 
utput trane 32 neo drilied chassis 14/6; Denco 912 Plas ; 
re-amp or pass boosts Oe Full let a ‘ 
MULLARD 610 AMPLIFIER 
RIF r/pot kite 90/10; TOO condensers 45 Elaetone , * 
state 6,000 of 8,000 ohms) 45/-; Patridge comp 1 
output trans. type PPO (state 6,006 y hime 
(67 55/6. Dence drilled chassis 14/6; De ' printed 


Magnaview * set 37/6 
2; sear is WA/DCAL f 
trole WA/WCl 
WA/LOT1 42/-; trame 
FBT! 16 


Bend 8.4.5 f © add %- postage to order 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Stee eeeeeeeeeeeeee 
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Wiretess Wor_p 


MAINS eats ar ees 
Primary 
$00-0-400 A. 6 ¥ 
22/6 
Sem)-shrouded érop-through 
A 4 amy 
. 22 6 
Drop thro ) 7 mA 
‘ bd 146 
Chassis mounting or 


trop-thr 
p., ’ amy 
©. 4amp. P «a P 
32.6 
Chassis mounted and 
» 4 aria 
Drop thr 

‘ 11/6 
250 ¥ 

19/6 

Auto-trans Ms 
6v e,2 19'6 


Auto-trans ny “ "> HLT 
25- 


preanated 


350-0-350 


600-0-500 
500-0-500 ‘ ©.T.4 
I s., 4v. 0.7. 44., 30/6. 


6jin. MLE. Speaker 1,000 ohm field 
15 


R. & T.V. energised 6jin Cg a 


Volume Controls 
switch K m 
! . 


Volume Controls 
ewit ; 
} and | mee 
© ewitch, minia 


each 


Trimmers 


SPECIAL OFFER. VERY LIMITED QUANTITY 


Ac MAM wea, RADIOGRAM CHASSIS 


MAINS 200/250 + 
3} wave band, coverage short wave 16-50m, mediam wave 1*7-550m 
2,00m, 4 controls, volume control on-off, ton t 
gram position Valve line up ww 7s, tw 
7 watts. Size of chassia } 
including back plate 7jin 


long wave 900 
ming and wave change with 

ELAl «and RZ90. Output 
{ scale 19% 4m. Overall height 


in. « Tip. x 2pis ne 
BRAND NEW guaranteed. P. a F. 7/6. 80/10 6. 


T.V. CONVERTER 


Yor the new commercial stations, complete with 2 valves. Frequene 
within the 196-196 Me's band. I.F. will work into any existing receiver between 42-65 
Me/*. Input arranged tor 80 ohm feeder, EFS0 aa RF amplifier, BOOS) as local oscillator and 
ver. The gain of the first stage, R.F. amplifier 1ODB. Required power supply of 200 BD « 
at 25 mA., 6.3 v. AC. at 06 amp. Input filter ensuring freedom from unwanted signals 
Simple adjastmente only, no instruments required for trimming will — into TRF. oF 
euperhet, Band Switch, and wire wound gain contro!. Fully screened in black crackle finished 
long, 3}in. wide, max. overall height 44. @28/10/6. FP. & r 2/6. As e, 
mmplete with built-in power supply A.C. mains 200/250 v ie 6. Post & Packing 
PLASTIC CABINET, a« illustrated, 11}in. x 
fijin. x 5¢in., in Walnut and Cream, also in 
polished Walnut, complete with T.R.Y 
ha , 2 waveband scale, station names 
new wave-band, back-plate, drum, pointer 
spring, drive spindle, 3 knobs and back 
6. P.&P. 3/6. AS ABOVE, with euperhet 
a6 P. & P. 3/6, Wither of the 
above items complete with Sin. P.M. speaker 
amd O.P. transformer, 17/6 extra 
teed metal rectifier, 250 v. 60) mA 6 
gang with trimmers, 6/6; M. and L.T.RF 
ils, B/-; 3 obsolete ex-Govt. valves, 3 v/h 
aod circuit, 4/6; heater, trans., 6/-; 
3/ 


vy can be eet to any channe! 


ase, size Spin 


hasals 


volume 
control with switch g ag change 
Q/-; 32x 32 mfd., 4/- in 
resistor kit, Q/- Ew hn kit, 4/- 
mains 200/250 volta, 4 vaive plus metal rectifier, medium wave euperbet in pr 
0) x 7hin., complete with valves OKA, OK7, 6Q7, and OF6. 4) 
Fully guaranteed. P. & P. 7/6 
6)in. closed field, 206 closed field, 85. 
26 


ser, L/-; 
Deed Ad 
walnut cabinet, size 14 » 
poate 


lished 
r 


10ia 
fom 12in. closed field, QB/-. FP. & 
SION SPEAKER in polished walnut, 


complete 


BS.R. MONARCH three speed automatic changer, current model. Brand new. Will take 
7in., 10in., or 12in mixed ey crystal head. A.C. Mains 200/260. Pre- 
Budget Price while stocks last. #7/1 P.aP.3- 


1,200ft. High Impedance Recording Tape on aluminiurn « Pty 6 post paid 

Rediogram Chassis, 5 valve A/D.C. 5 wave-band euperhet 19-49, 200-560 and 
LF. 470 Ke. size of chassis | “4 ; olze ts ale 7) «A)in. Valve 
IOLDI1, U404 and 1OP14 Twin maine filter input, 2 dial lights and sin 
P.aP.6 


1,009-2,000 metres 
line-up 10C1, 1L0F9 
PM 6 


SPECIAL OFFER. Sin. P.M. speakers, removed from chassis, fully guaranteed. All by famous 
manufacturers. P. & FP. 1/6. 12/6. 


3-speed TRANSCRIPTION MOTOR 
BY FAMOUS MANUFACTURER 


Twin-Gang .0006 Tuning © 
With t 76 


Twin-Gang .0006, 
66 
0005 

76 


$-eang 


T.V. Coils 


Used Metal Rectifier 
66. Meta! Rectifier 


Meta! Rectifier, KM ¥ 
3/6 

OUTPUT TRANSFORMERS. Standard 

rp. 49; 4 with 

windings, 4/3. Minia 

Multi rati Aw 

5/6. 10. watt push 


“. 7/- 00-1 3 ohn 


100 mA 


66 


SIGNAL 
GENERATOR 


Coverage 120 Kc/s-84 Mc's. 


A.2. Mains £4-19-6 


200 250v 
or 4,— deposit, 
P. & P. 4,- Extra 


3 pyts. of 25,-. 


kit of parts comprising accurately balanced precision made 4 turntable 
starting motor, base Can be 


“19-6 


FLUORESCENT KIT. 
mains 230/240 Conoriting 


power-lactor condenser, 
holders, starter and starter 
No metal-work or tube 


Post 


40. WATT 
Ac 
choke 
tube 
Pars holder 


176 


20-WATT A. oF FLUORESCENT KIT 


ename! finish, two tube holders, starter and holder and barreter et an 


D.C. 200/200 + white stove 


126 


mprising trough in 
1 packing 1/¢ 


POLasmINe ATTACHMENT for clectric drille. Quarter b 

brush ae ton lothe and one sheepekin a mounted a Sint 

1/6 Spare sheepekin me en? = 

porate Sup VEGETABLE PEE. By —_ manufacturer. To suit models A200 and 

A700. _ Capacity 4). complete with water pump. All aluminium construction, white stove- 
4 finish for adaptation on an electric food-mizer, can be easily 

Se hand operation. 30/6. FP & P. 4 - 


STANDARD WAVE-CHANGE SWITCHES. :; way. 1/9 
}-way, 1/9; 9-pole, 3-way, 3/6; Miniature type, long spindle woke 
/@ each water, §/- 


epindie chromium plated a 


bher cag ‘ost and pkg 


1 pole 
and 

4-pole 2-way, 2-pole li-way, twir - 4 

4 P. 3d 

lon Trage for Mullard or English Electric tubes, §/-; post paid 

Standard 465 Ke. iron-cored 1.¥.«, 4% 1, ~ l}in., per pr, 76 

Ke., L.P.«, 34% 1§™ lbin., per pr 
Iron-cored 465 Ke. Whistle Filter 
465 KC. MIDGET LPs. Q- 120 wize igue 


Pre-aligned adjustable iron-dust cores, per pair 


GARRARD RC/110 3-speed automatic changer, 10 Records, 
turnover crystal head, brand new, current model. A.C. 
mains 200 250v. (list price 214-10), £8-19-6 P. & P. 5-. 


Mains Droppers, 9.) amps 40 

tapped 280 and 410, 1/6; 0.9 amy 

ohms, tapped at 100 ohms, vitren: 
950 ohma, tapped 7 


vitreous, " 
amp., 700 tapped 650 
Pr. & FP. on each 34 
T.V. Width Controls, 3/6. 
PERSONAL SHOPPERS ONLY. 9%: 
Koularger, 17/6; 12in., 276 
Germanium Crystal Diode, 1/6, port 
paid. Used Gin. Tube with ion burn 
76. Post paid 
Line OP 
an mounted in rubber 
Line and E.H.T. Treastormer, 
wing ferrocart core, complete 
line and width control, and core 
shields US7 rectifier winding, 
Line and E.H.T. Transformer, 9 
ising ferrocart coup lete 
bullt-in line and width control Mx 
(bvweral 
winding 
low 


640, 600 


slaminium 


l4 Ky 


with 


core 


ferroecart core heater winding 

complete with sean colle and 

output transformer, and line and width 
ntrol, $6/-. FP. 4 P. 3 


As above, but complete with line and 
frame blecking transformers, 5 Henr 
mA. choke, 100 mid. and 150 mid 
10 whe. 380 mA. A.O. ripple. £2/0/6. 
P.aP.3 
Valve Holders, moulied 
and loctal, 7é@. each Paxolin 
Mazda and loctal, 44. each. Mouk 
B7G, BSA and BOA, 74. each 
moulded and BOA with screen 


octal Masda 


16 «8 mid 
16 « 14 mid 


wire ends 
tag onde 
wire ends 
100 mifd., 


100 mfd., 280 mA 


a2 @ 
= 


= =. S2aroeeo 


1] 
and .0O1, each 74 
Combined 12in. mask and sseutcheon 
in lightly tinted Perspex. New aspect 
Pite on tron 
pove for iin. tube 


Frame Oscillator Blocking Trans, 4/6 
Line Ose. Blocking Trans., 4/6 


Wite Angle PM Foous Unite 
adj. state tabe 5/- 
PM. Foeus Unit tor Mullard 
with vernier adjustment ' A 
Pocus Coll, low 
mounting bracket, 17/6 


resistagee 


R. AND T.V. COMPONENTS (ACTON) LTD. 


23 HIGH STREET, ACTON, LONDON, W.3 


GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE 
Terms of Business: Cash with order. Despatch of goods within 3 days from receip' 
of order. Where post and pocking chorge is not stated please add 1/6 up to 10 - 
2/- up to C1, and 2/6 up to 2. All enquiries $.A.E., lists 5d. each 


PATTERN 
GENERATOR 


Coverage 40 Mc/s-70 Mc's 


“Seo'ser, £3-19-6 


or 29 ~ deposit, 3 pyts. of <i 
P.& P. 4- Extra 


WIRELESS 


Wor.p FEBRUARY, 


- gs / 


” i 


SPECIALISED TYPES 
OF BOBBINS 
AND COIL FORMERS 


We design and make in our own works, the 
tools for the manufacture of precision- 
formed bobbins of high strength and low 
wall thickness. 


a 


These bobbins have a laminated structure with 
extremely high mechanical strength in relation 
to weight. 


The specimen illustrated, has a wall thickness of 0.014" and weighs one-six- 
teenth of an ounce. Such bobbins are suitable for continuous service at 150°C. 


ANGLO-AMERICAN VULCANIZED FIBRE CO., LTD. 


CAYTON WORKS, BATH STREET, LONDON, E.C.1. 


Phone: CLErkenwell 3271. 


Grams 


‘“‘PROMPSERV,” London. 


At Your Service 


Even the best instruments sometimes 

fail. It is then that quick and ready 

service is appreciated Our Service 

Department, operating from new and 

larger than ever 
ready to ‘‘do its job.’’ 


* 


THE LARGEST STOCKISTS OF ELECTRONIC 
INSTRUMENTS IN THE NORTH OF ENGLAND 


* 


ADVANCE + AVO~: CINTEL - COSSOR « DAWE 
ELECTRONIC INSTRUMENTS HIVOLT 
KELVIN & HUGHES « MULLARD « SARGROVE 
J. LANGHAM THOMPSON « WAYNE KERR 
WAVEFORMS ETC. 


* 


F. C. Robinson & Partners Ltd. 
122 SEYMOUR GROVE -. OLD TRAFFORD 
MANCHESTER 16 Telephone CHOrlton 5366 


premises, iS more 


STEVENAGE RELAYS Lrp 


@ Manufacturers of Type 3,000 


contacts 


relays with 


and windings to customers’ 


requirements. 


Impregnation, tropicalisation and _ high 


voltage insulation available. 


No used or second-hand materials employed. 


particulars apply 
48 DOVER STREET, LONDON, W.1 
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- FOR VALVES—GUARANTEED NEW AND BOXED 


TELETRON. BAND Ill CONVERTER COIL Hunts 
SET mid 


(‘eo 
- 
ond 
uoro 
21 eco 


- CARBCODE WITH CIRCUIT AND 
RA‘ AL WIRING DIAGRAM Ihe 


ript eaflet available, $4. ea 


eee 
See 
ee ee 


TELETRON FERRITE AERIALS 


Long and Med, Wa 126 ™M 
86 


C@CCOCCCCRRMRAMMMAMMAMMME 


ee 
eo 


. * * * 


ot 
ri OS- DOCH a- 


eee 
owe 
eia 


= 


gemma nonee ETC 
4 Bernard's Rad Manus 
a Glance Equivalents '' 
> vy ee test 


Sevccerecean! © 
ee 


eee ee 


~ 
SONS OK SCBPHHSSCSSPODSMBMKHI SS -1INW IF HSSHKDD-I6N VHS OK K-—-—- BDOSOHKHHSCee 


el ei oediond 
@:'eec:e@i @ceceoececoo ' 


ae 
~ 
HMBWOPAPSOCOCSSSTOSCOCSVNVNVS*3VPSVF-1-1IS  C§OSEIBwHSCoeooCvove@®@e COOK SKVSES 
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a: 
e 


PUSH BACK WIRE 

' available White 
we Black, I k 

\ All Dry Rottery — tranded 
Construction *A 


= 
= eoeounes 


a 


NINE-INCH TUBE MASKS 


White ] neit 


_ 


*Dual b 
t 


— 


WMO SASH DOA GOAT®DMDVISCSOM@D- AIH HFwo-~7 
Pt at ll 


A Com prehensive Valve INDICATOR LAMPS 
gie I 


© fixing 


Guide 
\ 


A Comprehensive Valve ‘; ‘ ‘ 
Guide, hb Character ue Sy 
t and (en ‘ nect . ‘ vou Cond 
. Paper Block, 10 mf 
Radiotolder “ 
eviek ? JUNCTION BOXES 
Tys x 4+ 20 way 


— a 


SSSeeoeseeeeoseeoese i oo 
ee! ecee | e2e0eo 


eiesri:ci: sa 
— 


Radiotolder 
la 1 


RECORDING TAPE, 1,2001 
* * Puretone 


= 


i 


ei:e:i¢e 


TS.L. COMPONENTS FOR BERNARD'S NEEDLE CUPS 
VM. TUNER ' 
V.ALF. Unit , 

UTS 45-) 140r7 


Inter-stage LF. Transformer 
Gorter t t 6 (1174 


— 
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Ratio Discriminator Translormer 

Gon Kt 106 
T.S.L. High Stability Resistors 

Type K . 


o 
~ 


Drilled Chassis 
TS.L. P.M. Dial. * 
f with UT 


THE JACKSON &.L. 16 DRIVE 


‘ 

Control Knobs. Peka we 
Brown with gilded centre 5 1/6 «0 

11/6 " TS.L. ELECTROSTATIC LOUDSPEAKERS | 


MAINS TRANSFORMERS 3-WAY MOUNT-| chess opted Lam00. Mise | (din. fin. Ca 
ING TYPE . . ‘ . cit D ' . 
Tl ret ‘ 


Type LSH 75 
ait ‘ t 


Pointer Kr 


OONTROLA wit DOUBLE-POLE 
SWITCH c ob o K ohme re 


SPECIAL PURCHASE 
ge by ig en CONTROLS WITH sINGLE-POLE 
SWITCH. 10 K ohms, 100 K ohme, } meg 
, meg 


WHEN ORDERING PLEASE QUOTE “ DEPT w.w.’ 


PHA Moor —He—ee HAE TERMS ; Cah with order or C.0.0 
| Y | /. 5/6 VINCES CHAMBERS follows Orders value 10- add 94.; 20 


; 40)- add! 6; (5add2-: unless other 


RADIO SUPPLY CO. VICTORIA SQUARE wise stated. Minimum €.0.0. fee and 


LEEDS I. MAIL ORDER ONLY 


150 Wrretess Worip FEBRUARY, 1956 


SAMSON’S 


SU RPLUS STORES 1 1 ag por tense Aad Type ET-4331 | kW. (celephone) 


(telegraph). Frequency range 3 Mc/s to 20 Mc/s 

S.C.R. 399 complete with petrol generator P.E.95G ( |Okw.) 

‘ ay yg — Ad ot ‘ ~ . oe Nan ty ‘ BC4I0 TRANSMITTERS with speech amplifier, aerial tuning 
all i Gtinas 4 ws ed = on = . lee ~4 'y : ashe unit, ete Brand new 

£7/10/-, cart. 7/6, Kextra sections 15 h, car RCA TRANSMITTERS. Type ET-43%. Complete with original 
TELEPHONE CABLE TYPE D4 TWIN. irus 7 speech amplifier, crystal multiplier and VFO units. Unused and re 
TELEPHONE CARL TYPES be Tws drum / P ) . conditioned. Can be supplied with very marge quantity of spares 
pee a0 aasault telephone cable a ase & 5 engnens RCA TRANSMITTERS. Type ET-4332 modified by RAF 
RS VERY GASES PET USS RENESAS Ge » , for use on crystal or master oscillator. Complete with speech 
ARMY vIBLD TaLarncaEs Type D bu aplete and amplifier 


batterte in etroug 


e416. car antes supe tarsi MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu- 


SPROIAL OFVER OF HIGH GRADE BLOCK CONDENSERS. ravi vom , lators MD-I/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output 
aker's cartons, 7 why 140 degrees ¥. # ase wW.S. No. 19 & 22 Both complete with installation kit 


Tropicalised New 

MAGNETO |0 LINE U.C., 4 Line F & F TELEPHONE 
BERCO W.W., 1.00 ~~ . . SWITCHBOARDS (complete) 

ot TUBULAR HEATER. #uita aha los — MARCONI! SIGNAL GENERATORS Type T.F. 144G. 


0 wat j 47/6, can As new, checked 


LOW WATTAGE 240 v. IMMERSION HEATERS. nen le ele A.R.88Ds, BC.312, BC.342, R.109. 

a ae ~ 7 ” METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v., 
260 WATT RECORD BOND TESTERS / t , ! input 200/250 v., 50 c's 

MEAVY DUTY L tT SRARSPORMERS 4 

(arr 19, "Ye 

Hew. tapped 1 ¥. 16 ampe 32/6 ‘ 
AMAZING OFvER Pirwt tiane arket DC L A large selection available for SCR399 (BC610), 
i x jin. Weight 5 SPARES ET4336, SCR6IO, EEB Telephones, and Tele- 


All above items in excellent working condition, 
Working demonstration upon request 


“" } a printers type 7B 
ne 6 v. in sem 


Mealy deh ah tenuis cian : ' _ TX VALVES 805, 807, 813, 861, 66A, 100TH, 250TH, and many 


EX-ARMY MEDICAL HYPODERMIC SYRINGES, ‘me eed others 
0, pv. 4 ‘ th need 76 tra nee r { 
PACKARD ROLLS ROYCE COOLANT PUMPS. 


trom splined socket, Brand new 


ees «2: 69/171 = Edgware Road, 
London, W.2. Tel.: PAD 7851 New Address, Offices and Works 


so ecules Danika ais. BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Tel.; BUS 4982 Telephone: RIV 8006/7 


All orders and enquiries to our Edgware Road branch please This is open ail 
day Saturday 


Large stock of Tx condensers, crystals and other components 


RE-OPENING AGAIN— Jahan 4 
AFTER 8 MONTHS CLOSED * AMAZING SELF- 
MULTI-RANGE TEST METERS by VYveston, Radio City Pro pants 3 FURNITURE 


ducts and other well-known makers Anyone can make it! Saves 


SPECIAL OFFER of Constructor’s parcel of |O0 assorted resistors Pounds! No skill, no special tools! 
comprising 4, 4, | and 2 watt from 10 meg.- 22 ohms. 12 


MEGGER SAFETY OHMMETERS. Perfece, £3 Think wey y prodetecativase 
LI 


H.R.O. SENIOR RECEIVERS. With AC. P.P., 5 coils, €28 mainly inS ) Oak, Walnut, 
BSN, ne ove os new. Coverage is 7 bands from or Mabogany—for about half the 
c/s. to c's each La t of or g rniture! € 
MALLICRAFTERS $28, S27, $41, $38, etc. Perfect cond aoe ob ge yh any onl + 2 
rom stoc it ne 4 
ee Daw nr + ag stock. RIISS RECEIVERS and how to save pounds with wonderful 

hd " beolutely y ust roe p 
CANADIAN &.103 RECEIVERS, as new, modified, for A Soe ne ae agouse 1 8 “ crewériver 
working, €14 semble itinnotime There's a whole range of lovely things 
LELAND A..F. WOBBULATOR, perfect order, £10 for your home—everything from a luxury Needlework 


A.C./D.C. MOTORS, suitable for dweing machines, 47/6 each Cabinet on rubber tyred wheels to a big Kitchen Cabinet 
’ ’ The prices will astonish you 


. lor ine fe - ; ‘ 
AS. D.C. 12 v.15 v. MOTORS, long spindle for models, 15 Send for fascinating FREE BOOK in colour 
ch 
fe You owe it to yoursel! to read this remark 
NEW MC MICROPHONES, hand type, with 12 yds. heavy able book. Find out how you can save 
duty screened cable, €3 each ~ounds and pounds with Furni-Kit and 
TEST EQUIPMENT. We hold a comprehensive stock, Multi Rave fu irniture that is so much better. The 
range meters at 1,000 and 20,000 o.p.v., valve testers, signal book is fully tllustrated with real photos 
ones and gives dimensions, details of easy terms 
in fact, everything you'll want to know 
0,000 OHMS POTENTIOMETERS, large size, by Colvern | about this thrilling new idea ‘ Send for 


enclosed, @é6 each. 100 k., 15 w., 96 each : yur copy today—FREE 
MAINS TRANSFORMER 3§0-0-350 v. Ellison at 120 mA | 
63 ¥.5a.,C.T \, v. 3 a., 376, Full range of all types of Ellison 
products in stoc 

rm DEVIATION METER, in perfect working order, £20 
6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, I4- 
H.R.O. COILS, 46-96 Mcs., etc., ac 425 - per coil 


Your post enquiries welcomed. §$.A.E. for reply, please. Orders ADDRESS 


C.W.O. or Pro = pn 9 Aine quoted do no (WS/8) 
Callers welcomed—all stock must be sold within six months 

Great Bargains | Wz T 
SERVICE RADIO SPARES | 4 LUXURY SELF-BUILD FURNITURE : 
4, LISLE STREET, LONDON, W.C.2 Dept. WES * 29/31, Wright’s Lana, Kensington, W.8 


pests dcrccennsahc rts fit like magic! No skill needed! 
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BATES 
SURPLUS STORE 


SANGAMO WESTON. 0-! ma. meter. Knife edge. Pointer 4in. cir 
Panel mounting flush. 45/- each. 24in. cir., 17/6 each 


MAINS TRANSFORMERS. Input volts. 100-1 10-200-210-230-240-250 
Output voles. 300-0-300 at 100 mA. 0.5-4 v.-5v.-4 v.-7 v. at | amp 
5 mA. 5 v. 3 amps. 6.3 v. at 5 amps, (Services ratings) 25,- plus 


V.H.F. RECEIVERS. 1|40-170 megs. Valve line up 5Z4 EB34 ECS2 
V63, 2-P6!, 6SP61, 3-VR92, 1.50 rect. 17/6 each, carr - 


P.O. RELAYS. 3000 ser. 6000 ohm. 2.0. 7/- each 600 ser. 1000 ohm 
nge. com. very sen. type at 3/6 each. Londex Type 24 v. 2 B at 3/6 each 


V.H.F. RECEIVER TYPE 1392A 100-150 Mc's, [5 vaives, 2 RF 3 IF 
Op. LF 4.86 Mc's. Bandwidth 25 Kes? 6 D.B. Down. Voltages 250 

at 80 ma., 6.3 v. at 4a. A supersensitive receiver €5/10,- each. C.P 
England Scotland Wales only 


T.R.F. RECEIVERS BATTERY. Type RI545, 4 valves, type ARPI2 
VP23" covering distress band. New, 27/6 each. Carr 


BENDIX RECEIVER, TYPE RAIO. Brand new. 8 valves, all metal types 
one each 6K8, 6R7 6K6 6C5 6H6, 3 or 65K7, complete with all valves only 
£3,/10/- each, carr. 7/6 

COLVERN W.W. POTS. 5K and 50K, 2/6 each 

YAXLEY S.W. 3 pole, 6 way, 3 bank, 3 for 4/6. 

¥U39 (MUI4) 7/- each. 6ACT7 4)- each. KT36 6)- each. 6SN7 8)- each 
Set of 5 SP6IS 7/6 


PHILLIPS TYPE 39992 13 PORTABLE RADIATION MONITOR 

nplified transportable Beta/Gamma Monitor Suimable for checking 
Radioactive concamination. Can also be used as rough-Gamma Ray dose 
neter Incarporating non-self quenched Giger counter tube with suitable 
electronic circuits, a meter being used to indicate radiations Mains 
operated 220 v.-110 v Price £12/10- each 


PROBE UNIT TYPE P.R.200. Compact Head. Amplifier enabling 
G.M. tubes to be worked remotely from scaler or power unit with a gain 
of up to 25 times, £3 each 


49 iVY STREET - BIRKENHEAD 


(by main Tunnel entrance) 


PRE-SET CONTROL — 


Designed to lock the spindles of pre-set 
potentiometers or trimmers without rota- 
tional or lateral displacement 
of shaft. 


Will accept wide range of 
panel thicknesses 
TYPE P 

Very attractive 


appearance for 
panel mounting 


TYPE C 


Send for 
leaflet 12 


“KNOB LOCK” 


The ideal method of locking 
panel mounted controls. Positive 
guard against vibration etc. 


This development of our popular 
pre-set control lock is finished 
in black plactic and embodies 


control knob and instantaneous 
finger-tip locking knob. 


Send for List No. 52 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 
Reddicap Trading Estate, Sutton Coldfield. “prone sur s038 & sees 


WIRELESS 


Wor_p 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR SIXTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course 


FREE TRIAL LESSON, QUESTIONS 
and MODEL ANSWERS 


—Radio, Radar, Telecoms., Maths., 
Physics, Mechanics and TELEVISION 


State subject and grade of any special interest. 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


PRINCIPAL 
BRITISH NATIONAL RADIO 


CANYNGE ROAT 


AR 


FOR MODEL CONTROL—!2 v. D.C. geared motor with 4 relays 
operating independent clutches and speeds. Overall size 4in. x 3jin. x 
Jin. Weight 28 ozs. Uses only 75 mA. 176, 
VALVES. Ex-USA. New 607 66 5U4, 93. 
SP6139 

100 yds. fine braided COPPER WIRE, wound on fishing rod type 
reel, 3iin. x ldin 

RHEOSTATS. i2v.'a,26 t2v Sa, 106 

NEW AC DC MOTORS. 24¥.24.6x2tin. Spindle! x jin. 186 
NEW FREQUENCY CRYSTALS. [0/6each. Lists sent on request 
MAINS TRANSFORMERS. input 200,240 v. Output 350-0.350 
or 250-0-250 voits 80 mA. and 4and 6.3 v.44. and4and5v.2a. Price 
226. input 200240 v. Output tapped 3, 4, 5, 6, 6, 9, 10, 12, 15, 18 
20, 24, 30 volts, 2 amp Output 17-11-5 voles Samp., 229. Ove 
puc t7-l1-Sv. tha, 16/6, 63.224. 6/6. All with one year's guarantee 
D.P.D.T. RELAYS. Operate at 200/300 vols OC. 86. We can 
supply any type of relay to your requirement 

NEW SELENIUM RECTIFIERS. F.W. 12/6 voles 3 amps, 149; 
4-amp., 236; 6amp., 30)-; | amp., 646; 12 v. 100 mA., 3/-; H.W., 250 v 
100 mA., 9/-; 250 v. 275 mA, 17/6. 

GERMANIUM or SILICON CRYSTAL DIODES, 39. 

MC MICROPHONES with matched Trans., 15/6. 

NEW ELECTROLYTIC CONDENSERS, 60-250 MFD. 275 v., 10%. 
L.A. ARMY HEADPHONES, 9/4 

TIME DELAY RELAYS. We specialise in unies giving varying 
time constants. Please us your requirements or problems 
FISHING ROD AERIALS. Set of 37/6, set of 28. Plus 1/6 rail 
charge 

VCR97 TUBES. Brand new, in original crates, picture vested, 45 -. 
SPECIAL OFFER SELENIUM RECTIFIERS. 12 v. 16 amp 
full wave, 50 - 


—_— TWIST DRILLS. Set of 9, 1/16 to 3/16, or 1/16 to} set 7 


EFSO 5/6. Br 


36 
aang fF gy RELAYS. 
Types SM . 
AMERICAN. IFF-TXRK UNITS. New condition, containing 


10 amp. Silver Contacts, 12 or 6 v. D.C 
5.M. or B, or $.C.0., 8/6. Post paid 


6 6SH7, 37193, 2 6H6 Valves. Tunes approx. 160 Mc/s. To clear, 6 - 
UNISELECTOR SWITCHES. 6, {2, 24 and 50 vole 50 point, 
3 level, 236 
P.O. VEEDER COUNTERS, 24-50 volt D.C. 0-9999, 18/6, 

All Carriage Paid in the U.K. from Dept. W.W. 


Lists gladly sent on request 


THE RADIO AND ELECTRICAL MART 


307, HARROW ROAD, WEMBLEY, MIDDLESEX, 
or. THE TRIANGLE 


Phone: WEMBLEY 6655 


Wire.tess Worip 


Train for a wonderful 
future in— 


Train to meet the need for pioneers in this 
expanding field. 


Every day the demand for the 
grows. Radio, television 
industrial automation ar¢ 


expert in electronics 
radar and the whole field of 
rapidly expanding, and the 
trained specialist a: for himself a_ well-paid 
career in this quickly developing profession. Here is 
your opportunity to enter for 


ure 


3-year Course in Telecommunication 
Engineering 

(including 

attachment in E.M.I 


Final qualification i 
Technological Certificat 


Opportunity for nine 


Laboratorie 


months’ practical 
and Workshops 


the City and Guilds Full 


Next course commences September IIth, 1956, 


E. M. Il. INSTITUTES 


Dept. 127H, 10 Pembridge Square, London, W.2. 
Telephone: BAYswater 5131/2. 


ated wit? 7 w j-wide electron 


The College asso 
Master's Voice M phone, ¢ 


ndustry, including * His 


ylumbia, etc 


|A44 


FEBRUARY, 


1956 


an 


Radio Manufacturers in N. London require 
Electronic Engineers and a Qualified Physicist 
for original work in connection with Semi- 
conductor materials, circuitry, etc. (including 
transistors) and for development of wide range 
of Electronic devices 
Applicants for the Engineering posts 
should have (for senior appointments) 
technical training to degree standard with 
experience in research or development 
work of this kind. 


Sound education and technical 
to standard of City and Guilds full 
logical Certificate or equivalent 


training 
Techno- 


In both cases consideration will be given to 
applicants who, whilst not possessing the above 
qualifications, can show to the company’s 
satisfaction that they have equivalent knowledge 
and the ability successfully to pursue the projects 
contemplated. This concession applies mainly 
to those in the older age groups who have corres- 
pondingly greater practical experience. 


Applicants should give full details of education 
£ , 


technical training, experience, age and salary 
required to Box 7437 


x * * 


PILOTLESS AIRCRAFT 


The Re Department of Brothers & 
Harland Limited, is engaged in the development of 
an interesting system of Automatic Control for 
Aircraft bor men with a flair for small electrical 
device gyros, rometer and instruments, 
there are vacancies Electro-mechanical Section 
for Senior Engineer Engineers and Technical 


Assistant 


QUALIFIK 
SENIOR 
five ycar 
and ability to 
team of development « 
ENGINEERS: a degr or equivalent and 
years’ experience and capacity to 
develop equipment from the original idea to the 
prototyp< with minimum supervision 
TECHNICAL ASSISTANTS: H.N.¢ 
lent with practical their 
fields 

Experience desirable 
Servo-mechanisms, 
computing 


earch Short 


accel 
in th 


ATIONS 

ENGINEERS: a degree, at least 
development experience 
fully a project involving a 


on ul 
enginecring 
control 
nginecrs 

several 
cnginecring 


tage 
or equiva- 
experience in particular 
of one or more of the following 
auto-pilots or auto-stabilisers, 
analogue devices, etc 
These are permanent 
organisation with new 


positions in an expanding 
well-equipped laboratories 
Good salaries and prospects for men with initiative, 
pension scheme, assistance with removal expenses 
fromm Great Britain and with housing 


Apply with details of age, qualifications, experience 
and salary required to: Staff Appointments Officer, 
P.O. Box 241, Belfast, quoting S.A.111 


TRAIN TO BE A 


RADIO & T.V. 
ENGINEER 


ready to meet F.M., V.H.F. and Colour 
Television developments. 


Now is the time to learn the theoretical 


and practical principles and so ensure 
your future in this rapidly expanding field 


of Electronics. 
ONE-YEAR COURSE 
IN MODERN RADIO & T.V. TECHNIQUES 


A full-time day course in the Principles and 
Radio and Television. Next 
course commences on 22nd May, 1956. 


E. M. |. INSTITUTES 


Dept. 127c, 10 Pembridge Square, London, W.2. 
Telephone : BAYswater 5131/2 


Practice of 


1 with a world 


The ¢ ege a te r 
‘His Master's Voice,”” Mar 


including 


ide electromics industr 
mi phone, Columbia, et: 


AZ7 


FEBRUARY, 1956 


WIRELESS WorLp 


THE 
WEST COUNTRY 


offers exceptional opportunities to 
‘ ‘a’ a A . 

EN GIN EERS 
for research and development in a challenging 
new RADAR field associated with GUIDED 
MISSILES, 
The vacancies are in an expanding project 
offering good prospects for the right men. 
Working conditions are ideal, the laboratories 
being housed in a new building designed 
for the purpose, close to the attractive West 
Country City of WELLS. 
SENIOR, INTERMEDIATE and JUNIOR 
STAFF are required, experienced in RADAR 
technology, missile guidance and/or system 
analysis 
Practical experience will count as much as 
academic qualifications. 
Please apply with full details of past experience 

to 

PERSONNEL OFFICER, 
E.M.I, ENGINEERING DEVELOPMENT 

LIMITED (Wells Division), 

Penleigh Works, WELLS, Somerset. 


‘ ad a | vy % ’ , 
ENGINEERS 
wishing to reside in an attractive area of 
SOUTH-WEST ENGLAND 
are invited to apply to 
E.M.I. ENGINEERING DEVELOPMENT 
LIMITED (WELLS DIVISION), 
SOMERSET. 
for vacancies in the field of 
ANALOGUE COMPUTATION 
Candidates should be experienced in the 
mechanical andor electronic approach to 
the problems involved or possess a degree 
in Mechanical Engineering, together with 
an interest in the development of light 

mechanisms. 

Applications are invited for SENIOR and 

JUNIOR appointments which offer an excep- 

tional opportunity for original thought and 

excellent prospects of advancement. 

Apply with details of qualifications and 

experience quoting ref. WE/2, to 
PERSONNEL OFFICER, 

Penleigh Works, WELLS, Somerset. 


DE HAVILLAND 


Advanced Guided Weapon Projects 


ialist Servo Engineers are required for positions in 
xpanding organisation engaged on research, design 
nd development work. 
Permanent and progressive posts, both senior and junior, 
are available for men with ability and enthusiasm who can 
offer sound knowledge and experience of hydraulic 
rvo mechanisms. Promotion prospects are good and 
onditions of employment are generous and enlightened 
We operate a five day week and assistance is given in 
obtaining single lodging accommodation within casy 
reach of the works. 
Three grades of specialist engineers are required, as 
follows 
Servo engineers with a theoretical background, 
having some practical experience of servo design. 
Candidates for these posts need not have any elec- 
xperience Ref. 115.) 
ngineers with a practical outlook. Candidates 
ild possess a good knowledge of electronics and 
preferably be acquainted with hydraulics. (Ref. 116 
iii) Electronic circuit engineers for the detailed circuit 
sign of the control equipment associated with 
servos. (Ref. 117 
onfidence, quoting reference number of 
to The Personnel Manager (Technical 
de Havilland Propellers Limited, Hatfield, 


The Edison Swan Electric Co. Ltd., Cosmos 
Works, Brimsdown, Enfieid, Middlesex, has 
vacancies in its Research and Development Depart 
ments for:— 


1. Development Engineers for work on design and 
development of thermionic valves. 


Technical Assistants for work in connection with 
design and development of thermionic valves, 


Mechanical Engineers interested in the problem 
of mass production associated with thermioni 
valves. 


These vacancies are the result of a rapid expansion 
in the Company's activities. The positions are 
progressive and carry the advantages of a Pension 
Scheme. 


Applicants for vacancies (1) should have an 
Engineering or Physics degree, but applications from 
candidates with H.N.C. or equivalent will be con 
sidered. 


Applicants for vacancies (2) and (3) should have 
Ordinary N.C. or H.N.C. or Inter B.Sc. or equivalent 


The starting salary will be in accordance with the 
qualifications, experience and age of the applicants 


Applications should be in writing and will b« 
treated with the strictest confidence. 


Apply to Mr. J. Donegan, Chief Engineer, Valves. 
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GALPIN’S 
ELECTRICAL STORES 
406 HIGH STREET, LEWISHAM, S.E.13 


Tel.: Lee Green 0309 Nr wisham Hospita 
TERMS: CASH WITH ORDER 


All Goods sent on 7 days’ 
cash 


(Ne C.0.D.) 


approval against 


Notice: Owing to increases inf and Copper 
Wire prices we have no alternative but to increase 
our prices accordingly. all prices quoted are 
carriage paid unless otherwise stated 

MAINS TRANSFORMERS Input 200/230 
volts, OUTPUT 0/9/18 1/4 amps., 25 

each; another output 124/0/124 volts 2 amps., 25/- 
each, another suitable for soil heating, garage 
lighting, etc., O/14/174 voles, 20,25 amps, 52/6 
each; another 4 volts 20 amps. twice, 35/- each 
EX-GOVT. ROTARY CONVERTORS 24 
volts 0.¢ input 50 volts 50 cycles, | phase at 
450 watts OUTPUT (complete with Step-up 
Transformer) from 50 volts to 230 voics, €13/10)- 
each 

EX-NAVAL ROTARY CONVERTORS |'0 
volts D.C. Input Output 230 volts 50 cycles 
| phase 250 watts capable of 50 per cent. overload 
in good condition, guaranteed approx 
110 Ib., €13/10/- each 

MAINS TRANSFORMERS « 
primaries (New) Heavy duty Our 
of 0/6/12'18/24/ 30/36 volts 4/5 amps 
Ditto 6/8 amps., 516 eact 
Output 75/+ each Another 

0/6/12/18/24 voles 6/8 
10/i 2 amps., 58/6 each 


reight 


Voles at 


weight 


200/250 
put combination 
386 ecact 

Ditto 15 
with combination of 
amps., 51/6 Ditto 
Ditto 25; 30 amps 


volts 


amps 


eact 


Output 


sPOT WELDER TRANS. 
FORMERS! Input 200 250 volts, OUTPUT com 
bination of 0/2'4/6/8/10/12 volts at 50/70 amps 
47/7/6 each. Ditto 120/150 amps. Ourcput €7/10)- 
each 
PRE-PAYMENT ||- SLOT METERS 200 250 
volts A.« 10 amp. size only, 100 per cent 
load set at 2d. per unit (guarar 
Q3/17/6 each 
25/- each 
RECTIFIERS FOR CHARGERS 6 or !2 volts 
Output 2 amps., 9/6 each, 4 amps., 22/6 each 
6Gamps., M)- each, MAINS TRANSFORMERS 
to suit, 25/-, 30/- and 46/6 each respectively 
EX-CANADIAN EX.-.GOVT. ROTARY 
TRANSFORMERS for No. 19 receiver. Input 
12 voles D.C. OUTPUTS 275 voits 1190 Miamps 
also another output of 500 volts SO M/amps 
completely smoothed, 30, - eact 
AUTO WOUND Voltage changer TRANS- 
FORMERS Tapped 0/110/200/230/250 
200 watts, 48/6 each; 350 watts, 57/6 each 
watts, 76/6 wach; 1,000 watts, £6/5 ~ eact 
watts, €8/$/- each; 3,000 watts, £17 10 
EX-R.A.F. ROTARY TRANSFORMERS. in 
put 24/28 vols D< OUTPUT 1,200 volts 
70 Mjamps. j hour rating, 10/- each. Ditto 18/24 
voles D. 450 volts 50 M amos 
constant, 25/- each These latte nes can be 
used as motors off A.C nains with a 
alteration 
LARGE RECTIFIERS ourcpur 50 volts | amp 
with an input of 70/75 volts A.< 10 ~ eact Ex, 
R.A.F. MORSE TAPPING KEYS, 5)- each- 
SINGLE EARPHONE 
phone 40 Ohms, 6/6 each 
ROTARY CONVERTORS Input 24 
D.C Output 50 or 100 volts A. 500 
| phase ac 300 warts, €8/10,- 
VOLTMETERS Switch board type, 6 inch scale 
0 to 200 volts, 25;- each 0 to 100 volts 
25/- each 
EX-R.AFP. 
with valves 
NEW. 45 
EX-GOVT. £.H.T. TRANSFORMERS 
type Two transformers in on 
input 230 volts, OUTPUTS 4 or 
M/amps., 6.3 volts 2 amps 4 
2 volts 2 amps. These transformers can be used 
separately out of the case, size dismantied approx 
3hin. x Jin, x Bin, and Shin. x Sin. x 4hin., €4/5/- 
each 
ELECTRIC LIGHT SLOT METERS, é4. 
slot, for 5d. per unit 5 amp. size only 52/6 each 
all for 200/250 volts mains (A.C.) 
ROTARY CONVERTORS (New) 230 
D.C Input 230 voles A.C. 50 
Output at 8 amps., 2,000 warts 
starter, 435 each. C forward 
Any TRANSFORMERS made to order 
7 days from date of order, Please ask for quote 
Numerous other items in stock Please ask tor 
votation 
-lients in Eire & Northern 
for quotation as to carriage 
charges apply only to England 


over 
teed {2 months) 


Ditto credit type 10 amps. only 


volts 
500 
1,500 


Input Output 


little 


with carbon micro 

volts 
cycles 
eact 


Ditto 


1154 TRANSMITTERS, complete 
Complete in TRANSIT CASE. AS 


volts 


volts 
phase 
complete with 


cycles | 


within 


Ireland 
harges 


please ask 
The above 


Wirecess Worip 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TRANSRECEIVERS Type 38 (Walkie 
Talkie) Complete with 5 valves in metal 
carrying case Ready for use Less external 
attachments, 30/- per set ATTACHMENTS for 
se) Owith “38 TRANSRECEIVER HEAD 
PHONES, 15/6; THROAT MICROPHONE 
Lead and Plug, 446; JUNCTION 
AERIAL, 2/6; SPECIAL OFFER of 
TRANSRECEIVERS less 
with ALL COMPONENTS 
116 perser. P &P.2 
TRANSRECEIVERS 


with 
BOX, 26: 
used * 38 
valves but complete 


Excellent for SPARES 


Type 18 Mark Iti 
TWO UNITS (Receiver and Sender) contained in 
Metal Case. Complete with Six Valves, Micro 
ammeter, etc LESS EXTERNAL ATTACH 
MENTS, £410)- 
BOMBSIGHT COMPUTERS Ex-R.AF 
A wealth of Components 
REV. COUNTERS GEAR 
WHEELS ideal for Model Makers 
Experimenters, etc., €3 
LUFBRA HOLE CUTTERS Adjustable din 
to hin. For Metal, Wood, Plastic, etc 
RESISTANCES 100 ASSORTED 
VALUES. Wire Ended, 12/6 per 100 
CONDENSERS 100 ASSORTED 
Metal Tubular, etc., 18/- per 100 
PLASTIC CASES. |4in. x |0}in 
Ideal for Maps. Display, etc., $6 
STAR IDENTIFIERS Type | 
both Hemispheres. In case, 56 
CONTACTOR TIME SWITCHES. In sound 
proof case Clockwork movement 2 impulses 
per sec. Thermostatic Control, 116 
REMOTE CONTACTORS use with above, 76 
MORSE PRACTICE SET with Buzzer on Base 
549. Complete with Battery, 96 
MORSE TAPPERS, Std. 346; 
CRYSTAL MONITORS 
Transit Case. Less Valves, 6 
METERS AND AIRCRAPT INSTRUMENTS 
Only need Adjustment or with broken Glass 
TWELVE INSTRUMENTS, including 3 brand 
new Aircraft Instruments. 38/- for |2 
Postage or carr. extra. Fulllistof Radio Books, 2id 
SOUTHERN RADIO SUPPLY LTO 
1t LITTLE NEWPORT STREET 
LONDON, W.C.2 Gerrard 6653 


USEFUL 
Mica 
Transparent 


A-N 


Covers 


Midget, 29 


Type 2 New in 


FEBRUARY, 1956 


DEPENDABLE 
RADIO SUPPLIES 


a TOTTENHAM STREET, W.!. 
TEL: LANGHAM 7391/7392 
| minute Goodge St. Station 


SERIES WOUND FRACTIONAL 
H.P. MOTOR 1/100 H.P. 


27 v. input, output 7,000 r.p.m. at 0.63 amp 

12 v. input, output 2,800 r.p.m. at 0.25 amp 

6¥. input, output 380 r.p.m. at 0.5 amp 
Price 17/6. P.& P.2 


AMERICAN 807 VALVES 
Brand new. Individually boxed 
Price 6/— each. Special price for quantities 
P. & P. 6d 


HEAVY DUTY SLIDING 
RESISTORS 


250 watts to carry 25 amps 
ohms Suitable for 
Size 9 x 4 x Gin. high 
12,6. Post 2/- 


Resistance 0.4 
charging board, etc 
Brand new. Price 


‘ Y e Y 1 
SURPLUS 


TRANSMITTERS 


Over 70 different types 
BC6I!i American 
Marconi SW8-8 


in stock, ranging from the 
Handie Talkie to the 
3,500 wacts 


RECEIVERS Nearly 100 
from 15 kc. to 1,000 Mc's.,including portable 
and directional, the smaliese hand held and 
the largest weighing !0 cwe. and 
85 valves 


TEST EQUIPMENT 
Over 100 different 
stock 


VALVES. American 
British, over 150 types 
RECORDING GEAR by Dictaphone 
Ss Amertype, Soundscriber, 
R.C.A., Utah, Memovox 
disc, wire, film and cape 


POWER SUPPLY Dynamotors, Motor 
Generators, Rectifiers, Vibrators, Inverters 
from 2 volts 100 amps. to 18,000 voles 4 amp 


types available 


using 


American only 


types of instruments in 


over 200 types 


Armour 
Edison, etc., for 


AERIAL EQUIPMENT. 
20ft. Masts 20fc. to B0ft 
wire guys, beams 


MISCELLANEOUS. Amplifiers, Cabinets 
Chests, Chokes, Controls, Cords, Crystals 
Electric Accessories, Fuses, Hardware in 
sulators, Loudspeakers, Meters, Plugs, Relays 
Switchgear, Transformers, etc 


Whips, !2in. to 
Brackets, bases 


Full lists available 


Send your requirements All packing and 


shipping facilities 


P. HARRIS 


ORGANFORD DORSET 


Telephone: Lychett Minster 212. 


ROTARY TRANSFORMERS 


H.T.31 


Input 11.54 


Output 250 
vy. at 125 mA 


H.T.32 


Input 11.5 v 
Output 490 
v. at 65 mA 
H.T.31, 5S/-, post 2 H.T. 32 30/~, post 2 


SPECIAL OFFER 
American Bulbs 6-6 v. 25 amp., 
M.Bc., 6)— per dozen. 12-16 v. .| armp., 
M.Bc., 7/6 per dozen. Post free. 


AMERICAN 
DYNA- 
MOTORS 


Size 44°24 


y 


ka 


wean” 
D.C. Output 
285 Volts 
27 Volts or 12 v 075 Amos 
1.75 Amps Price 37/6 ea. P.P.2 


SPEAKER BARGAINS 
M. Speakers 
14/6 wea ft & Packing 2/- 
12” P.M. Speakers 
32/6 each. Postage & Packing 2/6 
Quantity and Export Enquiries Invited. 
Callers also welcome. 


Open Monday to Friday 9.30-5.30. 
9.30-1 


D.C. Input 


Saturday 


TERMS—CASH WITH ORDER AND C.0.D 
DEPENDABLE—ALWAYS DEPENDABLE 


from 


THE LITTLE FACTORY 


WITH 


THE BIG 
REPUTATION 


TRANSFORMER 
TYPE 4614 


srain Oriented Core 


Primary: 6.60012 centre tapped 
and tappeo at 43 Secondary 
0.450), 1.802, 442, 702, 110), 1602, 2202 
and 3002 Handles 20 warts at 30- 
Frequency response 0.2 db from 15 


> 45 Ke 


145 
4}in 


for open type 
x 4hin. x 4iin., 
x 2BA 


ze fixing centres 
ddin. x 3hin 
Weight Sib 


Type 185 ) 


For the technically minded :— 
90 hys.0.¢ 


Potted 


Primary inductance Resistance 
406) 4002 

eakage reactance 
series loss 22C{) 
to secondary 2 


ary to secondary 
hHys 
primary m/tHys 
ries loss 750) 

to hal 


nary primary 


4 m/Hys 
+ 
ne ansronnt® 


DEVIZES) 
pNuRSTEED RD., DEVIZES, WILTS. 


WIRELESS WorRLD 


—THE MODERN BOOK CO.— 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 


TECHNICAL BOOKS 


The Ird Audio Anthology. Published by 
Radio Magazines Inc. 20s. Postage | 

Radio Servicing Pocket Book, by € 
Molloy and J.P. Hawker, 108.64. Postage 
4d 


Vacuum Valves in Pulse Technique, by 
P. A. Neeteson. 27s. Postage 9d 

Second Thoughts on Radio Theory, by 
“Cathode Ray’ of Wireless World. 25s. 
Postage 9d 

Television Receiver Servicing Vol. 2— 
Receiver and Power Supply Circuits, by 
E. A. W. Spreadbury. lis. Postage 9d 

Radio and Television Engineer's 
Reference Book, by Molloy. 70s. Postage 
free 

Maintenance Manual, by Mullard 
Postage 6d 

Electronic Musical instruments, by R. H 
Dorf. 55s. Postage | 

Sound Recording and Reproduction B.B.C. 
Engineering Training Manual, by |. W 
Godtrey and 5S. W. Amos. 3s. Postage 9d 

Radio ~ ag gy Handbook, by M. G 
Scroggie. 25s. Postage 9d 

Communications Receiver Manual In- 
cluding Special Purpose Receivers, 
by Howard W. Sams. 27s. 6d. Postage 9d 

Radio Vaive Data. Compiled by Wireless 
World. 3s. 6d. Postage 3d 


Please write or call for our new 1956 catalogue 


19-23 PRAED STREET 
LONDON, W.2 


"Phone: PADdington 4185 
Open 6 days 9-6 p.m 


10s. 6d. 


THE 


7 
INSTRUMENT ,4 
MODEL y 


pecially designed for 
soldering operations in 
the compact assemblies 
used in present day 
radio, television 
and electronic 
industries 
Weight 34 of 


excluding tateresting 


features 
" dia 
simple 


Voltage range to replace 


12, 24, 50 P 
24)- each. 2 .* manne e 
ment, alse re ace 

100-110, 120 able les 
3. Detachable hook 
for suspending 
when not in use 
4. Moulded 
handle, rema 


iron 


two part 


ins coolin use 


Six ft. Henley Flexible 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD 
51/63, Hatten Garden, London, £.6.1 


TWIN Radiogram 


price €62.16.0 (inc, tax) 
The Twin has been designed to suit the smaller 
type of room without sacrificing quality of 
reproduction. This has been achieved with a 
compact cabinet (3l}in. high, 27}in. wide and 
l44in. deep) soundly constructed, and finished 
in elegant Walnut veneer. Twin 10in. P.M 
Speakers give faithful reproduction, free from 
distortion and resonance, and the latest 
COLLARO RC%S4 Autochanger is fitted 
The 8 watt amplifier (Armstrong PC48 featured 
below) is housed in a unique “ hopper” 


arrangement permitting armchair control over 
all operations 


Saa, 


price €25.2.0 (inc 


F.C.48 Chassis 


This versatile &-valve chassis is the result of 
over 20 years of specialization in high quality 
Radiogram chassis It has been specially 
designed to take the fullest advantage of modern 
High Fidelity recordings, and the unsurpassable 
quality of the new P.M. transmissions The 
Push-Pull Tetrode Output Stage will give more 
than & watts, with a Frequency td of 
20-20,000 cps. and due to the Negative Feedback 
employed distortion is negligible and transient 
response excentional 

BASS and TREBLE controls are independent 
und continuously variable, and both LIPT as 
well as cut A novel Thermometer type of 
visual indicator is provided for both Controls 
An accessible socket at the rear enables an 
P.M. Tuner to be simply plugged in when 
required recommend, of course, the 


We 
ARMSTRONG F.M.56 


tan) 


We shal) be glad to give you a demonstration 

of these and other models in our range 

at our Warlters Road showrooms 

9-6 p.m. Weekdays and Saturday 

you are unable to visit us please write 

for descriptive literature mentioning 

WIRELESS WORLD 

HIRE PURCHASE facilities are available 

GUARANTEE: All our models are sold 

under full and unconditional money back 

uarantee of satisfaction 

“REE TRIAL IN YOUR OWN HOME 

Your money will be returned if for any 

reason you are not satisfied after 7 days’ trial 
WIRELESS & 


ARMSTRON TELEVISION co. LTD. 
Wariters Road, London, N.7. 


$213 


1 elephone 


NORd 


Wiretess WoriLp FEBRUARY, 1956 


L/P te | MEMBERSHIP < MUST 
GILSON RECORD | J THE MUSIC LOVER 
TRANSFORMERS Lisrary R | THE AUDIO ENTHUSIAST 
for Ultra-linear 
Amplifiers  (.". a 


SYMPHONIES 


CONCERTOS @ Return of Post Changing Service—YOU say 


ORCHESTRAL how often 
MUSIC 


Inclusive cost (approx.) I/- per week each 


L/P borrowed. 


ARIAS Special arrangements for members wanting 


LIEDER AND to hear new issues 
SONGS “— 


INSTRU MENTAL 
AND CHAMBER You can purchase new L/Ps (MINT-UN- 
MUSIC 

PLAYED) from us and change Library 
COMPLETE PLAYS 
AND EXCERPTS Records at the sarne time—POST FREE. 


WRITE NOW 


FOR DETAILS ‘. L/P Recoro Lisraay 


(Enclosing @ (144) SQUIRES GATE STATION APPROACH, 


Gilson tapped prim utp f rmer stamped, addressed 

always designe v scree apy s corr t BLACKPOOL LANCS 
related to the anode wind therefore envelope.) ’ e 
never require any phase ce nsa é pacito 

connected m their p 

grain oriented core-lamin 

design formulae enables 


and an ample margin o tabilic ~ 9 obtai - 
at reasonable cost NEW S.T.C. AND “ WESTALITE” CABINETS eee 
, ; SELENIUM RECTIFIERS. Largest L.T 
TYPE haf i 00062 prim 4 ben range in Great Britain. Latest Current WE CAN SUPPLY ANY CABINET 
taps specitied tor the Products. NOT Surplus. to YOUR OWN 


OSRAM 912 AMPLIFIER é ; SPECIFICATION 

CURRENT PRICE LIST ite The Contemporary 

TYPE we 710/0K 7 ‘ orimar 0% LORY eft) is oa ° 

screen taps for the INCLUDING 7% INCREASE | | Ragammemmamia mahogany inverior 
$.7.&@C. E.H7 15, 49; K3/45, 8/10; y | ! 

M: ‘LLARD 5- 10/dL AMPLIFIER K3/50, 9/4; K3/100, 18/10; all post 4d, extra i AS 

bili iets thir de BRIDGE CONNECTED FULL WAVE. es ait: in Ga ania 

and will handle 14 watts down to i . q a ' 7 : ‘ order a8 AN 

pn sth ag 50 ee ao spoons , (below) can be 


List price, either type £2. 12 ‘ 6 : : = “ 19/-; * ‘ | eek or eanneny 


Both Cabinets 
; all pose 1/8 


’ nf “i oO »pliec 
TYPE W0726. 6.600 Se ls ee BRIDGE CONNECTED WITH 7iin. | SOUlé | be. supplied 
uF end 18 ot ieput. 20 waces down || S@UARE COOLING FINS. 17 v. 6a, | ee anne 
ts de Ti i re ne 53/-; 10 a., 60/-; post 2 
pu watts COW ' eve } 7 any ¢ p follow: 
response { Idb 20~ « with 20db feed. | BRIDGE CONNECTED HEAVY DUTY . << e 
back, Suitable for KT66 valves FUNNEL COOLED or Tiin. SQUARE or 


cooLi FINS. Bott price =~ 
TYPE WO776. 6,6001) primar creer 7 v rieeih -; 20 “ 262; 30 2. 176-2 1) 2yo gtlv® chassis 


taps 3.7 and 154) ours Ha s?2 tts dowr a,, 27S/-; 33 v.68 of , ge 
to 25 puital f Mullard) Ferguson 20-watt 160/-; 20 a ; ° : valve strong, 
amplifiers using ELJ4 valves 152 i * 48 = -. o 

y vaive rms on 
2376; 10 a., 275)/~; all post 2/6 “ry “51 ive 
oe * ! MAM 

WESTALITE (BRIDGE), 12-15 v 

— +; 25 a, 29/10; 5 a, - 


5- 
~ “ , 9 valve AM FM légns 
Please write for n the above ; ~; 30 a., 155/8; 50 a }-speed Garrard and 


List price, WO726 or WOTTE6 £4 . 4 e 0 


Nar © autochanger 


R. F. G ' L 5 O N L T D. : i " i s age + £7,196, and Plessey Auto- 


s hanger Bin., 10in., and 12in. Goodmans, 
ita ST. GEORGE'S RD., WIMBLEDON, 8.W.19 E.H.T. RECTS., 140, 134.23 8; 36 EHT 60 Wharfedale, G.E.C., and W.B. Speakers. 


Phone WiMbledon 5695 34/2; all post extra, L.T. from 1/3 post end for free illustrated catalogue of cabinets, 
chas utoch 

MAKERS OF NEON SIGN TRANSFORMERS Wholesale and Retail cayenne eee eee 

Contractors to Admiralty, ete., A.1.D. Approved Special Price for Export and Quantity 


a iE ie eye gy T. W. PEARCE LEWIS RADIO COMPANY 


Holborn, London, W 66 Great Percy Street, London, W.C.1 | '20, GREEN LANES, PALMERS GREEN, 
LS " Off Pentonville R4 Between King's Cross and Ange LONDON, N.13. BOWes Park 6064 
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TV TUBES £5 


6 Months’ Guarantee 


lin. T.V. TUBES. Well-known make. 
TETRODES, other types, TRIODES 3 
nonths’ guarantee 45 plus 15/6 ins. carr 
(Please state make and type when ordering.) 


I4in. RECTANGULAR TUBES, now 
reduced to €7/10/- (6 months’ guarantee) 


Tin. RECTANGULAR TUBES, £12/10/-> 
plus 15/6 ins. carr. (6 months’ guarantee) 
allers see a picture working. C.W.O. on 


ubes 


I2in. T.V. CHASSIS 97/6. Easily adapted 
to channel 9 (|.T.A.). Drawings 2/6. Or free 
with der Complete chassis by famous 
manufacturer (London or Birmingham) 
E.H.T. unit included Owing to this 

ng in separate units (power, sound 
*n-timebase interconnected) it is 

ted to table or console model 

ssis is less valves and tube but see 

ogue for cheap valves by request 

London (10/- Provinces) 
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RADIO-GRAM CHASSIS 299, including 
Bin. speaker, 5 valve s/het. 3 w/band Cc 
nains Complete, tested guaranteed. Less 
valves Knobs, drawing and dial included 
Post 4/6 


“DENCO” RADIO-GRAM CHASSIS, 
67/6 including Bin. speaker 4 w/band 5 
valve s/het Famous Turret coil tuning 
Complete with dial and knobs Carr. 4/6 
Set of valves 50/- extra 


V.H.F. 1124 RECEIVER. 176 With 6 
valves, ex-W.D., new condition. 6 channel 
switching. Receives T.V. Sound, police, fire 
and amateurs 30/5 Mc/s to 40 Mc/s LF 
7Mc/s. Post 2/6 

V.H.F. 1125 RECEIVER. 7/9. Complete 
with 2 valves. New X.W.D. Post 2/3 


V.H.F. 24 RECEIVER. 10/6. New X.W.D 


Complete with 3 valves. Post 2 


COIL PACKS. 39. 3 band, complete with 
pr 5 |.F.s and 2 gang conds. (similar draw- 


MAINS TRANSFORMERS. 5/9. 350-0- 
350 v. 2 heaters. 6 v. and 5 v. Mains trans 
3/9, with 12 v. and 4 v. heaters. Mains tcrans., 
with 4 v. and 4 v. heaters, 3/9. Post on each 
2/3 


SPEAKERS. 10/9. Bin. P.M, as new, guar- 
anteed With matching O.P. crans., 12/9 


Post 1/9. (5/- on half doz.) 


T.V. TIME BASES 106. Containing scan- 
g coil, focus unit, line trans. etc. Post 2/6 


O.P. TRANSFORMER "9 Standard 


DUK 


ROMFORD ROAD . LONDON. €.12 
CWO ea COD e TEL: GRA 6677 


WIRELEss WorLpD 


The 

LESDIX 
latest model 
Crystal Set 


Black or brown 


Bakelite case} 


fitted tapped 

acrial coil litz 

wound, for long 
or short aerial, germanium diode var. 
cond. transformer, plugs and sockets 
for aerial and earth connections, double 
headphones with headband cord and 
plug Suitable for feeding into tape 
recorder, All aerial tested, 30/-, post 
26. Write for leaflet. 


rTELEPHONE CONSTRUCTORS PARTS. 
Genuine G.P.O. wall-type telephone in polished 
wood case fitted Magneto bell, Carbon Micro 
phone, transformer, Condenser Switchhook 
ind Contacts, connection Strip, long magneto 

Receiver, $0/- per pair, complete with 

magneto generators (arr aS Wiring 
diagram supplied. Write for leaflet. 
COSSOR double beam Cathode Ray tubes 
£4 each 


MOTORS. 450 volts shunt wound 

by Small Electric Motors, brand new, 

179 ca., offered at £50, carr. extra, also 

new Exide Traction Batteries Write for 
particulars. 


MOTOR ALTERNATORS Brand new 
surplus. 24 volts D.C. input, 115 volts 115 V.A 
3-phase 400 cycles output, P.I 5 speed 12,000 
rp.m. Other sizes also in st Write for 
list. 

D.C. DYNAMOS. 12/32 volts 9 amps. shunt, 
2,500 r.p.m. ball bearing for 24 volts battery 
charging, 95/-, carr 5 Control Panel 
fitted, cutout, meter resistance, etc., inmetal case 
for wall or dynamo mounting, 55/- extra 


Leslie Dixon A Co. 


| Dept. A, 214 Queenstown Road, London, 8.W.8 


Telephone : MACaulay 2159 = 


SMITH'S 


of EDGWARE ROAD 


| Can now supply a full range of 4-sided Blank 


Chassis of 16 gauge half-hard aluminium 


| Size (inches) Size (inches) 


10 
13 


xx *x xx KK 


Other sizes pro 
Keep this list for referer 


Panels cut to any size 4 per sq. ft. and pro rota 
Special discount for quantities of the above 
Prices include post and packing (U.K. only) 


H. L. SMITH & CO. LTD 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone: Paddington 589! 


Hours 9 till 6 (Thursday | o'clock) 
Near Edgware Road Stations, Metropolitan & Bakerloo 


BAKERs 


Gam RADIO ama 


THE CONNOISSEUR’S CHOICE 


12° 
ISW 
DE-LU XE 


Mk 1. £9.15.0. Mk Il. £11.7.6 
Response 20 — 17,000 c/s 


An extended range reproducer with 
clean BASS and superior transient 
response which will add pleasure to 
your leisure The sound is clean 
throughout the entire audible range 


Write for full details of our range of 
High Fidelity equipment, which in- 
cludes GOODSELL ‘* Golden Range "’ 
Williamson & Ultralinear Amplifiers, 
Tone Controls, AM/FM Tuners, Tape 
Equipment, the world-renowned ORTO- 
FON dynamic Pick-up, with diamond or 
sapphire stylii, and the WOOLLETT 


Transcription gramophone turntable 


FMT. 50! £19.14.0 
AM FM. 502 423. 8.7 


Designed for Quality reception of F.M 
(V.H.F.) programmes, as a complemen 
tary unit to the GOODSELL High 
Fidelity Amplifiers, this High Gain 
F.M. Tuner has a specially stabilized 
permeability-tuning, free from drift. 


Mail orders only pending the opening 
of our new showrooms. 


Trade and Export enquiries invited 


JOHN LIONNET & CO. 


DEPT. W, 62-463 Queen Street, London, £.C.4 
Tel: CiTy 7167 
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Wireless sets 19 Mk. Ill (¢ anadian) 
Wireless sets X32D. CW, FM 
AM. 2-8 Mc's 
Wireless sets 62 
Radio 
40-48 Mc/s 
Walkie-Talkies type 58(Canadian) 
Airborne Radio Con 
SCR269G 
Airborne 
equipr ent 
High Speed 
Transmitters 
Telegraph Tape Printers 
Terminal Units Apparatus VF 
Speech Duplex 
Apparatus VF Speech Simplex 
Apparatus two-tone Telegraph 
Carrier Terminals | | 
Field Telephone Sets types DandF 
Switchboards, universal call, 6-line 
and 10-line 


CW. R.T 
SCR 300 FM. RT 


Sets 


passes 


Multi-channe 
100-156 Mc/s 
Morse 


VHF 


Telegraph 


Prices and further details 


request 
a 
Spare parts and associated equip 
ment 


Transmitting valves 


805, 807, 832 


types 


803, 


R. GILFILLAN & CO. LTD., 
7, HIGH ST., WORTHING, 
SUSSEX 
Tel Worthing 8719 and 3018! 


hd ' 
STRUCTOR 
FOPrenents 
it ” 


noe ¢ Page 
*RADIO Con I 
at ad CONTRO, 
* RADIO 
> GRA 
* CATALOG: “ 


supaacae,o" 
Markinoue eS (Dept 


4 
ze hone: Key GONGon, £.97 


YouR 


Ay 


21, w2.) 


| MALde 


LYONS RADIO LTD. 


BOC610 PLATE TRANSFORMERS. Gennir 
brand new, for these well-knowr 


. 1 i f * 
00 days. PRICE « 7 
RECEIVER UNITS TYPE R1125 
bee 0b 4 etege reeetver 
sistors, condengare, « 
e VRIONAT I 
ditior PRI 


perating 


TEST SETS TYPE 43 
sew. PRICE £7/10/- riage] 

3 GOLDHAWK ROAD, (Dept. M.W.), 
SHEPHERD'S BUSH, LONDON. W.12 


Telephone » Shepherd's Bush 1723 


MUST WE 
BE HEROES ?\ 


And fight the Fire Fiend | 
without NU-SWIFT? But why? Even ! 
the Royal Navy don't do that. Please ! 
send us details of your wonderfully ! 
rapid and reliable Fire Extinguishers— 

BEFORE IT IS TOO LATE! 
Name 
Address 
Post NOW to Nu-Swift Led. 25 Piccadilly W.1 


In Every Ship of the Royal Navy 


QUARTZ CRYSTAL UNITS 
™ 


Type 
B7 


i. TY. 


The type B7 unit is mounted in the standard 


vaive envelope and is hermetically sealed 
fully evacuated 
Available for the frequency ranges from 100 ke/s 
to 500 ke's. and from 3 Mc's. to 16 Mc's s0ld 
electrodes applied by cathodi« 
permanence of calibration Normal adjustment 
accuracy 0.0! Max. adjustment accuracy 0.003 
Early delivery can be given of some frequen 
cies, and we will be pleased to quote for 
your specific requirements 


sputtering give 


‘THE QUARTZ CRYSTAL Co. Ltd- 


43-71 Kingston Road, 
NEW MALDEN, SURREY 
Cables, etc 
ARTZCO NEW MALDEN 


Telephone 


0334 


ENSON’S 
ETTER 
ARGAINS 


TYPES 26 or 27, 27/6 
solled. 10/6; BX161 le 
. a/VRi26, 1/VI 1/CV66 12/6 
AMPLIFIER 178 (for this), 16.5 m« 

R156 Cofl-pack 
AERIAL RELAYS axial 24 v 
MOTORS, D 4a put ‘ 80 mA 
10/6. Filters for these 2/6. CLOCKWORK ‘ 
8/6. USB.A. type 

type, 37/6 (carr 

valves saed, good 
VIBRAPACKS PCR, D « 


fitered 


R.Y. UNITS vetage 
RFU, RFD Ta 
me/*, with va 


tage 2/- each 


70 arr 
CONDENSERS 


* l kV l - 
kv 46. USB.A. Bathtub 
t a 
1/3; SLCA, new conditi 
. TRANSFORMERS 
500 v. a 4 RESPONSER 
RDF1 New. if 12 valves, 25 _ 
r 2 > — 
DIX RA-10/DA/DB. 
and 10 mele ” 
Meta) Rectifiers: 600 
B33, 8 


Relays, 9/1 


Postage extra. | 


Callers and Post 


W. A. BENSON (WW) 


308 Rathbone Road, Liverpool, 13 
STO 1604 


G . 
(pA alle. HE th 


Ulin .. Specialists in Sub 
miniature Telecommuni- 
cation Components 


STAND OFF 
INSULATOR 


For 1500 volt 


Overall 


working 
height 4 
i cig it 
Be Over chassis 06 
, Silver plated spill .35 
6BA 


chromium plated 


hexagon stud 
(illustrations approximately actual size) 


MINITRIMMER 


tandard max 
uM capacities ur 
to I3pF. Voltage 
§00 DC Base ¢° 5 


square with fixing 


centres for 1Q BA 


Details from 


OREN 4 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 
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“AUTOMAT”| | 


The Reliable Battery Charger 


As supplied to the Ministries, County Councils, 
and to makers of “‘ The Best Car in the World.” 
Export Enquiries Welcomed. Special units to 
order up to 750 watts output. Selenium rectifiers 
40 ma to 10 amp. Transformers up to 1 KVA. 


CAR HOME CHARGER 
2 AMP 


* new, robust 


able 6 v./12 ¥ 


utterly 
2 amp 
arger with tunnel cooled 

rectifier, for A.C 


FOOLPROOF CHARGER 
KITS Reliable and ng 
ww New N Jk ivy 
mpregnated trans., ballast 
20/6. pp. 2 Handsome 
tt t anmumneter — add 
Westalite rectifier, 65 watt 
tor ,6¥ iv v harger 
42 ecial cas ivred punched, enam. grey 
12/6 t rect > watt trans, ballast res 


eter, for Sa., 51/-, case 12/6 extra 


SELENIUM RECTIFIERS 


Rect 
6 
14 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
‘Phone: LAB 4457 


“DIPLOMA” HEADPHONES. HEADPHONES | 
{ 
/ 
Lightweight High Resistance (4,000 
ohms). Complete with cord 
17/6 
ideal for CRYSTAL SETS 
The “TYANA” Standard Soldering tron 
— oe 
' 


A SPECIAL OFFER OF 


AERIAL MASTS 
1 36 ft HIGH 


‘ft. length, top-section and 
“loketa, Gaye and 


Canvas Carrying Bags contain 
tems 

YOU can purchase thie nor 
ally expensive 

a traction of ite « 


£8.10.0 ONLY 


(Carr. 7/6) 


The MAST is particularly 
suitable to take serials for 
Re PM and T.¥ 

YY (eepecialy OCOMMERKCIAI 
ond base many other uses 


' \ 


army ryee 30 ft. HIGH 


Lightweight kit 


rea 4ft. sections can be 
ed at 11/6 per section 


comprising: —l0 steel 
sections of approx. lin. dia 
nted complete 
set of guys etc All 
arrying bag 
permanent 


screw 
with 


pegs 


pray pa together 
insulators 

anvas 
ideal for 


ightweighe installa 


£5.10.0 


arr, 7/6) 


tions or test sights 


camping, etc 


HATTER & DAVIS (Relays) LTD. 
(Dept. WW) 1 26 Kensal Rd., London, W.10. 
LADbroke 0666 


WIRELESS WorRLD 


—— 
Adjustable Bit 
Weight approx. 4 oz 
Heating Time 3 min 
40 Watt economy Con- 
sumption 
@ Standard Voltage Ranges 
1411 
Replacement Elements and Bits 
available 
KENROY LIMITED 
152 287 UPPER &T., ISLINGTON, 
LONDON, wt, 
CANonbury 4905-4663 
PPLE LaLa LaLaLaaa? 


always 


Telephone 


Approved 


TRANSFORMERS 
of all types up to 25 KVA for Single or Three 
Phase operation, Phase Conversion, etc 
MAINS 
and Special Purpose 
Radio Equipment Chokes, et 
COILS 
for Contactors, E.M. Brakes, Air Valves, etc 
Coil WINDINGS for al! purposes 
SOLENOIDS 


for A.C. and D.C. Operation 


W. F. PARSONAGE & Co., Ltd. 
INDUCTA WORKS - Park Ra- Bloxwich - Walsali 
BLOX 66464 


Output Transformers for 


, and 


Telephone 


 115,000+ 
TO 25— 
FROM 
12B-C 
FOR 
£15 


EXTREME NATURALNESS 
CRYSTAL CLEAR DETAIL 
ABSOLUTE SMOOTHNESS 
MINUS 
UNDAMPED RESONANCES 
WHISKERS OR BOOM 
ADDED COLORATION 


There's no mystery about al! this ! It’s 
just what you will get from the new 
Duode 12 B-C Sound Unit, which again 
proves Duode to be THE BEST GOOD 
SOUND INVESTMENT 


INSIST on hearing a OUODE 


Details 


DUODE SOUND REPRODUCERS 


rom 


WAFER SWITCHES 
TO SPECIFICATION 
One or more A.B. Type “H 
wafer switches to any desired 

contact specification. 
Write for design chart and new 
comprehensive price list. 


SWITCHES FOR 912-PLUS 


S$! (14061/B1) 
$2 (14062/B1) 
$4 ($S/556/I) 11/6 
$5 ($S/556/2) 106 


Truvox Amplifier Switch Type 
12119/B3 : 14/6d. 


SPECIALIST SWITCHES 


23 RADNOR MEWS - LONDON W.2 
AMBassador 2308 


146 pair 


Enquiries by post or phone only 


3, Newman Yard, London, W.! 


DIRECT FROM THE 
MANUFACTURER)... 


MODEL 
H.4 


\j 
, 
> 
FULLY 
GUARAN \ 


TEED 
RAD 

RADIOGRAM CHAS 

AxsSEMBLED and READY FOR U 
Model H.4.°AM.FM” Chassis 
4 Wavebands including —.M. 7 
Valves with latest nde LOD, 16. 0 
Cathode Ray Tuning Indicator 
Model F.3. 3 Wavebands 
Valves, 4 watt output, wide $14, | 7 ] 1 
range tone control 
Model F.3.P.P.3 Wavebands 


Valves, 6 watt output wed 


Push Pull" stage Separate f | i 1 5 4 
Bass and Treble controls . . 


Genera! details 


10 
$I 


s 


For use on A.C. mains 200-250 volts 

3 Separate Ferrite Rod Aerials are used for 
medium and long wavebands 

@ Full A.V.C. on long, medium and short 
wavebands Amplitude 
frequency modulation band 
Latest miniature B.V_A. valves 
Gram switching on wavechange switch 
Plug-in connections for Pick-up, Speaker 
and Gram motor 

BUILT TO HIGHEST TECHNICAL STANDARD 


F.M. Tuner Unies, T/V 
Tape Recorders and Crystal Tuners 


limitation on 


Write also for details of 
Converters 
THE Full Trade 

facilities available 


Co. LTD. 


*, Villas Roe4, London, 1 We 
Te W / Liesden 041% 


Wiretess Worip FEBRUARY, 


AGAIN AVAILABLE FOR QUICK DELIVERY: 


SHORT WAVE TRANSMITTING RECEIVING INSTALLATIONS T/R-50 SERIES 
Complete in every detail for immediate operation 
Use: MARINE ~- MOBILE: FIXED STATIONS 
The performance of these installations is of the 
highest order and meets the requirements of 


commercial telecommunication working in all 
climates and conditions. 


Every design feature has been incorporated to 
ensure RELIABILITY — ACCESSIBILITY — 
EASE OF SERVICING. 


Brief Specification:— 


“a.°* TRANSMITTER 
POWER OUTPUT—50 WATTS 
FREQUENCY RANGE: 1,500 Kc/s. to 12,500 Ke/s 
INSTALLATIONS n 3 bands, V.F.O. or CRYSTAL CONTROL with 
nac nunications network and include choice of five crystal positions 
the following add s| features EMISSIONS (a) Radiotelephone (voice) with 
@ PRE-SET FREQUENC v oat ECTION, CRYSTAL facilities for full press-to-talk operation 
CONTROL LED ( , nsmitter and Receiver) (b) Radiotelegraph (code) with provision for ful 
or porating a patented FLIC KCCONTRON break-in keying 
e BUILT IN AUTO-ALARM SYSTEM ye - ame . 
SUPERHETERODY ixer oca 
Cc 12-6 moped ‘ , ‘ ° 
e aap ord mA ye WINS fines Oscillator, 2-1.F.'s, 2nd Detector and Ist Audio 
ar Abeion B.F.O., Power Output Stage with built-in Speaker 
and additional 500-ohm line connections 
. Note: The R-50 Mark li can be provided with a 
the equipment | ediate delivery) muting control (full or partial) on special order 


E can supply for IMMEDIATE DELIVERY R.C.A. COMMUNI ying See eee ; 
CATIONS & BROADCAST TRANSMITTERS (from 250 toS kw v yy HAMS nit of al >Upply 
: —_ eatin Unit (100/130 v. and 200/250 v. 50/60 cycles) 


BRITISH SAROZAL LIMITED «©: crronic works 


1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON - W.1 
Cables: S AROZAI LONDON Telephone: LANgham 9351 (3 lines) 
A.D. and A.R.B. Approved 


Z & I AERO SERVICES LTD. 


Offer the following fully serviced and guaranteed equipment 


COMMUNICATION RECEIVERS 
S-27 Hallicrafter, range 27.8-143 mc’s., 

MILLIAMMETER AM and FM Detectors, for 110/230 v. A.C. 

RECORDER mains 
PRICE, checked and aligned 
Completely overhauled, as new 

Chart Speed jin Marconi CR-150, range 2-60 mc/s., dual 
ninute (synchronous superhet, - hee meter, for dry battery 
oper ation 


tt Bros.), 5mA. move 


drive), switchboard 


pattern 


" TEST EQUIPMENT 
PRICE, brand new, com SIGNAL GENERATORS 
plete with spares £50. Marconi TF-390G, 16-150 mc/s 
Marconi TF-5I7F, 18-58 and 150-300 
mcs 
General Radio'Federal Radio Type 
804, 7.5-330 mcs 
MEGGERS SLOTTED LINE TS-56/AP, 428-700 
Evershed Wee Meggers in leather carrying cases me's 
500 volts, 50 megohms git 0 0 
500 volts, 20 megohms £10 0 0 
a. 710 0 FOSTER Model D Thermocouple 
Potentiometers, range 0-2060 mV. 
Record Minor Insulation Testers, in temperature calibration for CR-Al 
leather carrying cases, 500 volts 47 10 0 ; : : ‘ 


Pt-Rh and Fe-Constantan thermo- 
Evershed 1,000 Volts Megger, complete couples. PRICE, complete with standard 


with Decade Resistance Box 025 00 cell 


All the al es are ex our Warehouse in London Packing and carriage extra at cost 


Z & I AERO SERVICES LIMITED, 


19 BUCKINGHAM STREET, LONDON, W.C.2. Telephone TRAfalgar 2371 ’ 


Wireless World Classifi 


tor 2 lines or less and 3/6 for every additonal! 

thereol, average lines 6 words. Bcx Numbers 

words plus ] Address replies: Box 0000 c/o “Wireless 

rid’ Dorset House, Stamford &t., London, §.E.1.) Trade 

fiscount details available on eation Press Day 

March 1956 iss hursday, February 2nd. No re- 
ponsibility accepted for errors 


WARNING 


are warned that Government surplus 
and valves which may be offered 
through displayed or classified 
rry manufacturers’ guarantee 
terms will have been designed 
purposes them «nsuitable 
use, of may have deteriorated as a 
ndit under which they hove 
We cannot undertake to deal with 
ts regarding any such items pur- 


our 


ese 


making 


ons 


RECEIVERS AND AMPLIFIERS 


NEW 
: ELECTRON IC 
Wit 


RECEIVERS AND AMPLIFIERS 
SURPLUS AND SECOND-HAND 
AK 2. RC/PA/L Wharfdale 
r ‘ hapman 
&£e near Ter 732 

(555¢ 

n tock, also AR&# 
Requirements please 
4 Grove Green Rd 


ak B ¢ 


roduction 
ity smplifiers and 
argain Box 8595 


LOUDSPEAKERS SURPLUS AND 
a ot -HAND 
8 corner 

ba lis, 217 


recorder 


baffle 
Hagley 


and 
Ra 


NEW TEST EQUIPMENT 


intensity meter direct 

indispensabie f 

lon and finding 
full detail t 


Watford 


rma 


5554 


TEST weer hone. SURPLUS AND 
ECOND-HA 

rs oan loscopes output 

tmeters, frequency meters 

stock, your enquiries are 

sto R.T & I. Service 

london, E.11. Ley. 4986 

OOS 


go MOTORS, ETC 


eng! air-cool 
tools. instru 


NEW 


Great Percy & 


WIRELESS WorLD 
“dl 


The 


Output Transformer 
with a 


Pedigree 


20 YEARS AGO Dr 
Partridge wrote the 
original Partridge 
Manual featuring High 
Fidelity reproduction 
At the same time the 
Partridge organization 
introduced the first 
High Fidelity Output 
Transformers 


Since that first intro- 
duction Partridge have 
consolidated their posi 
tion as leaders in the 
field of High Fidelity 
Transformer design 

A wide 
dard 
formers is now 
able suit all 
lished circuits and 
meet 
requirements 


SS 


range ol 


Output 


stan 
I'rans 
avail 


BAI se 


to 


pub 


en 


to 


most individua! 


Pl 
aaa 
“ % 


Hlustrated is 
the P.3064 
available ir 
a full range 
to provide 
7ccurate 
natching t 

aw d 

variety of re 
quirements 


Price 115 - 


PARTRIDGE TRANSFORMERS LTD., 
TOLWORTH SURREY 


Phone: ELMbridge 6737/8 


Advertisements 
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URLE U 
Dr eas, 


0/60 wal 


SURPLUS 


armature 
250-volt 
Uo SO 


alternator 


i awe 

OCRAW 

rth, Herts 

NEW GRAMOPHONE AND SOUND 

UIPMENT 

“RANSISTOR pre-amy for 

inior ben enior £9/15 

EREOSONIC tape equipmen 
50 


tape pla 
t ele 


ape-deck 


I 
£} 
REFPLECTOGRAPH 1 
tar 


JASON F.M £161 7 
R/P amg 
COLI ARO, 
avaliabic 
PHONE Gladstone 
RARDING As 


dN 
Cis: ST AL micre ” me inser 
populs demand 
engineers, gu anteed new 
15/6 frost f Radio-Ali 
St.. Watford 
I IGH GRADE TAPS brand ¢ 
plastic pools Otr ry aT 


for 
Truvox 


TR NIC 8 


1o00th 


Just 
blank 
special 
ished reader 
corder Hous , f Eccl Ma 
Eccles 1624 irect Thurlow 
ARMCM 
INE-VOX dis recording eq 
C7J tor high-quality record nus 
microphone equipment, pri 
as a complete chat 
and playback 
highest 
er mecha 
110gn 


arrange: 
PLEASE details tt 

Coplow Braunt v 
Sraunton 2 & by appointment 


GRAMOPHONE AND SOUND 
rays . oANe SECOND-HAND 
TERROGRAPH as new “ei 
mod 


Bx di 
eed 
f i. 7114 


. t | 
COMPONENTS SURPLUS AND 
D 


th 
‘ n 


| “£5 
ECOND- HAN 
ANCE Lid y I 
Rad Land Wil Te M seul 
“TROL yTIct capa nue, siz 
ing ; pe maid. 400, 6v 


ADIO in 


E! Ke 
of mount 


ig 


moving 
mounting 
4/6 


cadmi 


new 


am 


Museum 9164 


449) 


AND 


He 


EQUIPMENT 


fa 


1\Q015 


RADIO TECHNICIANS 
CIVIL AVIATION 


A number of appointment 
available for interesting work f 
viding and maintaining acronauti 
telecommunications and electroni 
navigational aids at acrodrom and 
radio stations in various parts of 
the United Kingdom 

Applications are invited from 
men aged 19 or over who have a 
fundamental knowledge of radio or 
radar with some practical experi 
ence Training courses are pro 
vided to give familiarity with the 
types of equipment used 

Salary £536 at age 25 rising 
subject to a practical test » £635 
The rates are somewhat ver in 
the Provinces and for those below 
age 25 Prospects of permanent 
pensionable posts for those who 
qualify 

Opportunities for promotion to 
Telecommunications Fe, hnical Ofh 
cer are good for those who obtain 
the Ordinary National Certificat 
in Electrical Engineering or certain 
City and Guilds Certificate Phe 
maximum salaries of lelecom 
munications Technical Officers ar 
Grade III £725, Grade II £850 
Grade I £1,045 

Apply to the Ministry of Tran 
ort and Civil Aviation (ESB1/R'I 
Serkeley Square Hous London 
W.l, or to any Employment 
Exchange quoting Order No 
Westminster 6627) 


THE 
PLESSEY COMPANY 


has vacancies in its Electronic division 
laboratories at Ilford for radio and 
electronic engineers in the following 
grades 


PROJECT ENGINEERS 
SENIOR ENGINEERS 


JUNIOR and ASSISTANT 
ENGINEERS 


SENIOR DRAUGHTSMEN 


These are not temporary vacancies 
created by comparatively short term 
defence contracts, but permanent posts 
arising in the course of the continual 
expansion of the division's engineering 
activities in the electronic field 

Senior men can be assured of remuncra 
ion commensurate with their ex 

perience and qualifications, while in the 
junior grades there are excellent 
opportunities for training and advance 

ment. There is a considerable range of 
work available and the earlier applicants 
will have a wide choice of activities 


Write, in confidence, to 
The PLESSEY COMPANY LIMITED 
Vicarage Lane, Ilford, Essex 
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FERRANTI LTD. 
WYTHENSHAWE 
have a number of vacancies for 


1) ENGINEERS AND PHYSICISTS 
for RESEARCH and DEVELOP 
MENT work in the following 
fields:—Radar, radio and electronic 
circuits 
Microwave systems 
Hydraulic control systems and 
servo-mechanisms Relays and 
Electromechanical Devices 
Test equipment associated with the 
above App yp lic ants should be gradu 
ates in lectrical or Mechanical 
Engineering or Physics, or hold 
equivalent qualifications. For these 
vacancies some previous experience 
s desirable Salary range £800 
£1,500. 


TECHNICAL ASSISTANTS, pos 
sessing degrees or Higher National 
Certificates in Electrical or Mech- 
anical Engineering or Physics for 
experimental work in the fields 
listed in (1 Salary range £600- 
£900 for Honours Graduates or 
£500 — £800 for lesser qualifications 
according to experience 


The appointment would be to the per- 
manent staff of the Company and offer 
the prospect of interesting work in 
MODERN, WELL-RQUIPPED LAB- 
ORATORIES in SOUTH MAN- 
CHESTER within casy reach of 
RESIDENTIAL DISTRICTS 

The Company operates a Staff Pension 
Scheme 


Application forms from Mr. T. J. Lunt, 
Staff Manager. Ferranti Ltd., Hollin- 
wood, Lancs 


Please quote reference W (1) or (2). 


SENIOR DRAUGHTSMEN 


Due to expansion of the Elec- 
tronics Division of the Plessey 
Company Limited there are 
several vacancies for experienced 
men in the following fields: 


1. Design of a wide range of 
electronic equipment, in- 
cluding work to Service 
requirements. 


Mechanical design of pre- 


cision mechanisms for quan- 
tity production. 


These vacancies carry attractive 
salaries and long term prospects 
in reward for hard work and 
offer good staff conditions includ- 
ing superannuation and insurance 
schemes. Applications, which 
will be treated in confidence, 
should be addressed to: 


THE PLESSEY COMPANY LIMITED 


VICARAGE LANE 
ILFORD, ESSEX 
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CORNER REFLECTOR 


loudspeakers 


By turning 
liste 


the speaker cone away from the 
ner and using two walls of a room to reflect 
the sound, the music appears to be spread across 
a very wide stage with a strong illusion of depth 
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Made in three sizes-——send for fully 
leaflet Licensed under Pat. No. 28634/49 


EMG HANDMADE 
GRAMOPHONES LTD 


ON mdon WI 


Vet 


illustrated 


man Street l 


ESTIMATORS 


PHILIPS ELECTRICAL 
INDUSTRIES LIMITED. 


App 
should 
mass pro 
ticularly 
and ‘Tel 
factur 
preleren 
who 

ne 
gineering 
able appl 
Oo! servi 


training 


All th 
wre 
with 
qualifi 
provid 
with 
sche Ith 


and 


Appli 
in 
Shaw 
Electric 
New 


Surrey 


DECCA 748 K.P M 
Variab 

tearrard 

heade 

List pric 

price £6/19/6 


DECCA REC aI I ‘ 
d= IRAM CON 
A 


arriag: 
Ne : argain ‘te 
RONALD WILSON & CO 
2, BRIDGE STREET, WORCESTER 


Wir 


SITUATIONS 


rEI 


Wor 


VACANT 


FEBRUARY, 1956 


The Guided W eapons 


Department of 


VICKERS-ARMSTRONGS 
(Aircraft) Limited 


are about to form a new 
section to deal with problems 
of standardisation. This 
section will require a number 
of engineers capable of analy- 
sing and preparing technical 
data to be used as standard 
throughout the department. 
Investigation work will cover 
a very wide field of struc- 
tural, mechanical and elec- 
tronic design, engineering 
and testing 


There are immediate vacan- 
cies for Structural Mechani- 
cal and Electronic Engineers, 
offering opportunity, scope 
and security in an interest- 
ing field of work 


Applicants should possess a 
ound engineering — back- 
ground coupled with the 
ability to think in a clear and 
concise manner 


Applications, quoting date 
and prefix letters of adver- 
tisement, to 


EMPLOYMENT MANAGER 
VICKERS-ARMSTRONG! 
(Aircraft) Limited 
WEYBRIDGE WORKS, 
WEYBRIDGE, SURREY 
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This UNIQUE BENDER 


Quickly and Coanoatery Forms 
Angles, Channel ect ii 
Trays, Tanks, Cha 
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A. A. TOOLS 


197a Whiteacre Rd 


Every genuine A.A. tool bears ¢ 


LOUDSPEAKER CABINETS 


For 


GOODMANS w.B G.E.C. 
KELLY and JENSEN 
STANDARD BASS REFLEX CABINETS 
Fully finished in Walnut, Mahogany or Ook 
Cabinets for 8 Speakers €9. 10° Speakers £9.10 
12° Speakers €10. Carriage paid 
Demonstrations without Appointment 


You can see your cabinet being made 
in our cabinet-making workshop 
Cabinets made to order 
rmstrong Chassis and Amplifiers 
LOUDSPEAKERS 


Open till 5.30 Saturdays 


A. DAVIES & CO. (Cabinet Makers) 


D Parkhill Place, off Parkhill Road, London, 
GULLIVER 5775 


SPECIAL OFFER 
G.E.C. & B.T.H. 


GERMANIUM CRYSTAL 
DIODES 


Diagrams a 
Free with eax 
A large purchase « 
GUARANTEED dix 
manufacturers enables us 
active fe 
COPPER INSTRUMENT WIRE 
ENAMELLED TINNED LIT 
COTTON AND SILK COVERE 
All gauges available 
B.A. SCREWS, NUTS, WASHER 
soldering tags, eyelets and rive 
EBONITE AND BAKELITE PANE 
TUFNOL ROD, PAXOLIN TYPE 
FORMER AND TUBE 
ALL DIAMETERS 
SEND STAMP FOR LIST. TRADE SUPPLIE 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
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Make your own Tape Recorder 
with the new 


‘ASPDEN'’ 


Tape Deck Kits. Two Models 
COMPACT DECK 
74°xl1"—5” reels-kit £7. 10.0 
STANDARD DECK 
102"x15°—7” reels-kit £€8.10.0 


Easy to assemble, full instruc- 
tions and drawings, first-class 
motor, High-fidelity heads of 
the Latest Design, and the new 


AMPLIFIER KIT 


Send stamp for full particulars to :— 


w. S. ASPDEN 


10, Market Street, Wesham, Kirkham, 
Lancs. 


METER 
REPAIRS 


All types - Any make 
Single and Multi-range repaired 
and recalibrated 
Meters converted and re-scaled 
PHONE FOR IMMEDIATE SERVICE 
THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 
329 Kilburn Lane, London, W 


Tel LADobroke 4168 
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RADIO OPERATORS 
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PENSIONABLE EMPLOYMENT 
for men between 
21 and 35 with 
P.M.G’s. First Class Certificate or 


Commonwealth equivalent 


GOOD PROMOTION 
PROSPECTS 
Apply to:— 
The Inspector of Wireless Telegraphy, 


Union House, St. Martin's-Le-Grand, 
London, E.C.1. 
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FERRITE ROD AERIALS 
j on high permeability Ferroxcube rod 
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I 


RADIO 
COMMUNICATIONS 


Salesmen required for 
leading firm in this field. 
Technical knowledge desir- 
able. Fixed salary plus large 
oe bw anges commission, gross possible 
oping and initiating | lev income £1,500 to £3,000 
<r tel a . Applicants must be pre- 
especially pared to cover both Home 
niqu ntial " 1 and Export markets. Lan- 
3) SENIOR TELEVISIO age ovlg guage qualifications desir- 
GINEERS. : _ avi able and some real selling 
saaiadion aanemaial experience essential. 
SENIOR t Applications, in confidence, 
BERS xp ol i to Box No. 8279, quoting 
a ve Ref. RCS/6 


re. 


2 SWITCH UNIT 


} CONVERTOR 
“ t ae th 


£10/2'6 


SPENCER-WEST, 
Quay Works, Gt. Yarmouth. 


Spencer-West, Gt. Yarmouth 


age a must re 
ENGINEERING OPPORTUNITIES. " all det 
wos AMIMech.E., AMICE. 
a Electrical, ete.), General Cert., ete 


oo 
144 PAGES "=" 
‘ iv ni) bre 
f ! wineer 
ree J Mechanical, Electrica! 
Civil Auto, Aero 
Radio, etc., Building 


ote If you're earr 


ENGINEE: RING 
OPPORTUNITIES 


” itt 


Ollege House, 20 
1 Wright's Lane 
London, W.8 


GAITISH INSTITUTE OF ENQINEERING TECHNOLOGY) 


“PERMATIP” 


AND 


“PERMABIT” 
INSTRUMENTS 
FOR 
GREATER 
SOLDERING 
EFFICIENCY 
. 


The soldering bit which main- 
tains its face indefinitely without 
attention. 25 models available for 
mains or low voltage supply. Bit 
sizes 332 to} Binch. Full details 
n booklet S.P.5 from sole 
manufacturers :— 


LIGHT SOLDERING DEVELOPMENTS LTD., 


106, GEORGE ST., CROYDON, SURREY 


WIRELESS WORLD 


SITUATIONS VACANT 


D' VE ~ ‘5 dhey 


ECC A RADAR 
as Site E 


IR MINI 
at RAF 
to 0 


W juoting 
yruary 14, 1956 


NEW BOOKS 
ON RADIO & TELEVISION 


Practical T.V. Aerial Manuals for Bands 
land Ill, by E. Laidlaw 4? 

Simple Electronic Musical Instruments 
for the constructor, by Alan Douglas 5/3 

Television Receiver Servicing Vol. 2, 
by Spreadbury, Receiver and Power 
Supply Circuits 

How to Make Aerials for T.V. Bands | 
and Ill and V.H.F. Band Il, 10 different 
designs 

Second Thoughts on Radio Theory, by 
Cathode Ray 

T.V. Pre-amplifiers for Bands | and tl 

An F.M. Tuner. Theory and Const 
tion by E. Adler 

Test Probes by Bruno Zucconi and 
Martin Clifford 

A Beginners Guide to Radio by F. ! 


Camm 


Radio Servicing Pocket Book by Molloy 
Radio Laboratory Handbook by Scrog 

gie 16 
ALL POST FREE. Write for new list of ENGLISH 
& AMERICAN BOOKS AND PERIODICALS 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (adjoining Lisle Street 


) 


ge The finest method 


@ 
e for cleaning records 
Already over 5,000 enthusiastic users 


me — “*Duse Bug’ 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APVLIED FOR 


Price reduced to 17/6 (pius 7/- purchase tax) 
From your local dealer or 


CECIL E. WATTS 


sultant and Engt und Recording and Re 


Oakleigh Grange, High Cross, ar. Uckfield 


ODDIE FASTENERS 


Pat. §07249 


non | 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING MADE IN A 
VARIETY OF TYPES AND SIZES 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS 
WIDELY USED IN THE RADIO 
INDUSTRY. 
Nlustrated brochure and other inforn 


will be gladly sent on request. 
DEPT. “Www. 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel. : 55683 Cables: Fasteners, Southampton 


—_———_J 
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SITUATIONS VACANT SITUATIONS VACANT TUITION 
CAL fithe ' I ECTRONIC Engines 1 Te a 4 T= Institut {f Practical lio Eng 
4 pra al experience tems engines « have availab r idy courses eve 
‘ f Rada phase 0 rs engineering 
of apprer 
S limited 


Brochure 
p ain 
Bley 


B22 URC 
f omy Main te « 4 M' RHEAD & ¢ Bec ke r c her_ professiona 
Simuls 0 P ent t j ‘ ‘ f ‘ a nen f Jollege operated 


ga 


SITUATIONS WANTED er ate 
e¢ n be able 
J Box 8369 
TECHNICAL TRAINING 
‘ { ve provide 


pine 


Draughtsn 
ene of th 


television re 


Draughtsmen required 
large engines i ! 1. Telecommu fair J 
in the London a salary uy Ce id B.Sc. spectus free First-class openings for ex- 


1950 per 


giving full ils te IRELESS — See the world as a ra hee perienced design draughts- 


men are now available with 


a firm of repute in the Lon- 
RADMATIC - ~| No Fee" terms, over 9 % sucee ses De don area. Design draughts- 
catia ieee s a4 pa ian , -_ x “a | a men able to undertake im- 
TAPE RECORDING EQUIPMENT nyt Mie egoatins. mediately design in connec- 


HEADS, DESKS, TAPE, ET 


BRADMATIC LTD. and course unches of Er 
STATION RUAD, ASTON, BIRMINGHAM 6 ‘ 14 television development are 
Telephone: East 288) 4 I a 5 


tion with broadcast radio and 


offered an attractive salary 


LE CHEAPER IN The successful candidates 
CAB sma cons -—PRECISION SHEET METALWORK— | | 
‘ will be eligible for company 
: 4 We specialise in manufacturing of 
TWIN FLAT ‘ Chassis in all metals, large or small superannuation and insur- 
1 , Tr 4 quantities to your own specifications h PI 

. 4 aa 169 /¢ ance schemes case reply 

bher 7 47a 158 > 
ey i : : Vv. W. BEAMISH nye iol Pp” 
EART 7iVING tails -xDeri- 
ie » as Shardeloes Garage, Shardeloes Rd., New Cross ae wae GS Capers 
mare i London, 8.6.14 ence to Box No. 8417 
BRIDISCO (W) 5601, Green Lanes, Londo Telephone TiDeway 4795. 


EX. NAVAL R.EA’s. R.E’s. 


en The English Electric Company Limited 


R.A.F. AIR AND GROUND RADAR FITTERS Aircraft Division 


Further applications are now invited for employ A RADIO ENGINEER with a knowledge of 
ment on DEVELOPMENT AND PROTO aircraft applicaiions is required for the Flight Test 
rYPE TESTING OF RADAR AND GUIDED 
WEAPON EQUIPMENT There is plenty of 
scope for enthusiastic n with initiative and 
ability The work resting and working ment offers a post of responsibility for a suitably 


Department for the development of installations 
of navigational and radar systems. This appoint 


conditions are good ositions offered are jualified man at the Company’s Aircraft Design 

permanent and are coveres y a contributory and Research organisation at Warton, near Lytham 
St. Annes, Lancs 

experience 

Applications should made to the Personnel Apply giving full details to Dept. C.P.S., 336/7 

Manager Che eneral Electric Co., Ltd., Strand, W.C.2., quoting Ref. No. F.1 

Brown's Lane, Allesiey oventry. R.G/B. ref 


pension scheme Salary accordu to age and 


FEBRUARY, 1956 
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the following subjects 


a) Variable capacitors 
V.H.I 


Relays and 


Loudspeakers and acoustics 


vibrators 


less experience who will be able to 


efficient 


The PLESSEY Company 


has vacancies for development engineers familiar with one of 


t Switches for radio or electrical appliances 
or U.H.P. circuits and tuning mechanisms 


4 good salary and a progressive future are offered to men who 
can design components suitable for high production rates, 
while maintaining standards of quality and performance 
are also vacancies for qualified engineers and draughtsmen with 
undertake 
design work after a period in the laboratory. All posts are 
permanent and pensionable and modern laboratories provide 
and agreeable working conditions 
of qualifications, experience, and salary to The 
Manager, The Plessey Company Limited, liford, Essex. 


following grades 


There 


responsible 


Send particulars 


ersonnel 


there are excellent 0; 
There is a considera 
applicants will have a wide choice of activities 

Write, in confidence, to The Plessey Company Limited, 
Vicarage Lane, Iiford, Essex. 


The Plessey Company has vacancies in its electronics division 
laboratories at Ilford for radio and electronic engineers in the 


Project engineers 

Senior engineers 

Junior and assistant engineers 

Senior draughtsmen 
These are not temporary vacancies, created by comparatively 
short-term defence contracts, but permanent posts arising in the 
course of the continual expansion of the division's engineering 
activities in the electronic fields 
Senior men can be assured of remuneration commensurate with 
their experience and qualifications, while in the junior grades 
portunities for training and advancement 


le range of work available and the carlicr 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small List on Application 


H. ROLLET & Co. Ltd. 


6 Chesham Place, S.W.1. SLOane 3463 
ALSO AT LIVERPOOL. BIRMINGHAM 
MANCHESTER, LEEDS 


ARC 1 VHF Transmitter/Receivers installations 
RSOB/ARNS Glide Slope Receivers. 
ARN? Radio Compass installations. 


The above and many other American radio equipments 
in stock at Croydon Airport 
PHONE, WRITE OR CALL 


AVIONICS LIMITED, 
CROYDON AIRPORT, SURREY 


Telephone: CROydon %306/7/8 
Gramm Aeradio, Croydon 


Development engineers re- 
First-class openings 
and 


quired. 
for experienced radio 
television engineers are now 
available with a firm of re- 
pute in the 
Engineers able to undertake 
immediately development 
work on broadcast radio and 
television apparatus are 
fered an attractive 
The candidates 
will be eligible for company 


London area. 


ot- 
salary. 
successful 


‘TANNOY ’ 


SOUND EQUIPMENT 


Tells you what's going on clearly 
WEST NORWOOD - $f 27 


Telephone: GiPsy Hill 1131 (7 Lines) 


WEBB’S SERVICE 
DEPARTMENT 


Renovation and re-alignment of 
Communications Receivers a 


speciality. 
We can also offer skilled overhaul 
of High Fidelity Amplifiers and 
Equipment. 

WEBB’S RADIO 
14 80HO STREET, LONDON, W.1 


Phone GERrard 7308 
‘Phone GERrard 2089 


superannuation and insur- 


ance schemes. Please reply, 


+ ENGRAVING 
s , 7iVI : te fe i 
Electronic Equipment, Scales, —; giving full Getails Of Capers 
Indicators, etc. Send or phone ence to Box. No. 8416 
your requirements. 
A.G. ENGRAVING 


88 Bedford Hill, Baitham, $.W.12 
Balham 7085 


->>t->1 WORKSHOP 


BENCHES 


BY SPECIALISTS 
POWNALL MAL 4464 
ond sueenion tn tate Blagdon Road, New Malden. 


PHYSICISTS AND l 


Service Dept. — 
Sales Dept. = 


A.V. ROE & CO. LTD 


Have the following vacancies 


SEMI-CONDUCTORS—The 
Mullard Radio Valve Co. Limited 
has a number of additional technical 
pening for 
levelopment 

GRADUATE 
CHEMISTS. 


Senior Trials Team Leaders 
possessing good qualifications 


and experience in applied 
Electronics and Aircraft/G.W 


Field Trials 


i for physicists are on 
levelopment and pilot manu 
require an aptitude for 
Industrial chemists 
for development and 
semi-conductor manu 


ACANCICS 


MORSE CODE Training 


. Senior Development Test 
Site and Magazine Engineer 
with extensive 


of Explosive and Safety 


COURSES for BEGINNERS 
and OPERATORS, also a 
SPECIAL COURSE for passing 
the G.P.0. Morse Test for 
securing an AMATEUR'S 
) TRANSMITTING LICENCE 


Send for 
BOOK 


it gives deta 


ng processes 


ointments will initially be at 
s Mitcham Plant, but the 
required 
establishment 


‘)) 
mpany 
andidates 
later to transfer to a new 
at Southampton 


experience 
will be 


essiul 


Equipment 


GOOD SALARIES AND PROSPECTS 
PENSION SCHEME. 


Applications should be addressed to 
THE CHIEF ENGINEER, 
WEAPONS RESEACH DIVISION, 
A. V. ROE & CO, LTD., 
WOODFORD, CHESHIRE. 


the Candler 
OF FACTS 


of al 


The ommencing salaries will be 
according to individual age, experience 
und qualifications and can be considered 
as Please apply in writing 
t the Personnel Officer, THE 
MULLARD RADIO VALVE CO. 
LTD., New Road, Mitcham Junc- 
tion, Surrey, quoting Reference 
GBK/S 


courses 


progressive Fees are reasonable 


Terms: Cash or Monthly Payments 


THE CANDLER SYSTEM CO. 
(55W) 52b ABINGDON ROAD, LONDON, W.8 


Candler System Co., Denver, Colorado, USA 
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TH Skymasts] 


BEADON GARA f side 7878 


SIR W. G. ARMSTRONG WHITWORTH ELECTRONIC ENGINEER 
AIRCRAFT LIMITED Electronic engineer wanted 


req uire for work on new 10,000 H.P. 
TECHNICAL REPRESENTATIVES Supersonic Wind Tunnel. 
Some experience in design of 
circuits of the type used in 
A.C. strain gauge bridges 
prior aircraft background would be an asset. Full consideration and similar equipment 
will be given to ex-Service personnel who have been engaged and/or small servo mechan- 
on Service radar or comparable work isms, would be _ useful. 

Attractive ularies are payable to successful applicant Degree or H.N.C. standard. 
and the Company operates an excellent superannuation Applications should be ad- 
scheme. All applications will be treated in the strictest con | dressed to:—The Chief 
fidence, and should be addressed in the first instance to the Aerodynamicist, Sir W. G. 
Labour Manager Armstrong Whitworth Air- 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT craft Ltd., Baginton, Nr. 

LTD., Baginton, Nr. Coventry. Coventry. 


for interesting work in a newly-formed branch of the Company’: 
Service Liaison Dept 


Previous electrical or electronic experience is essential, and 
| 


NEW ZEALAND 
AIR DEPARTMENT 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED || Vacancy No. 2439—Supervision 

cations are =invited for this 


Technician (Airborne Radio), 
Calibration Unit 
ARMAMENTS DIVISION 
q - , Hi cy with the Civil Aviation Ad- 
Electrical and Electronic Engineers for Work on | ministration at | Paraparaumu, New 


| ‘ Salary up to £980 (N.Z.) per 

Guided Missiles 1} annum according to age, qualifications 

il} and experience Full information, 

onditions of service and application 

rms may be obtained from the High 

¢ gradua } ‘ uw < ¢ require o form developmer i} Commissioner for New Zealand, 415 

A wide fiel t tion § er | t ‘ ‘ C.2, mentioning 

i ’ x reference 3/47 

1 y ring gre rit j nt a | ) tes lat or lodging applica- 
tic ‘ ' ‘ 1956 


EBlectronic and Electrical Engineers | fc 


Technic al Assis tants 
An " 


j i 
more @ } 


Draughtsmen 
ant : ENGINEERS & PHYSICISTS 
required for interesting and pro 

emieconductor de 


THE EDISON SWAN ELECTRIC 
NOT! | . 
he Armsts r ; — te field in Cor CO. LTD. 
as . - , . Qualifications. Degree in Physics or 
opps : , ss we | Engineering, H.N.( or equivalent 
stall as ‘ | 

Pr , ore or eT een r r " acancies in imilar 
In ’ , , — . | ians with O.N.( or 


apprentice ‘ . - Inter-B. Sc 


requis 

for ali tt 
APPLY TO THE PERSONNEL MANAGER, ARMAMENTS DIVISION 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD . es 
BAGINTON, Nr. COVENTRY imsdown, Enfield, Mid 


Salaries. 


smos 
idlesex 
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Leading German SENIOR ELECTRICAL ENGINEER 


RADIO MANUFACTURERS ie oom and ke cae ofa 


Test and Developsnent Sex 


tion at Brough. The required qualifica 


seek contact with qualified British firm interested in ene compels o cree tem WE. oF Oe 
equivalent and comprehensive exper 
importing AM/FM radio sets either as chassis or 


ence on aircraft electrical systems and 


complete units. components 


Replies giving full particulars and 
quoting Reference: 121255 to 


Please write St.W. 15 075 


CARL GABLER WERBEGESELLSCHAFT MBH 
Konigstr.62, Stuttgart, Germany 


Design Superintendent, 
Blackburn & General Aircraft Ltd. 
Brough, E. Yorks. 


FM and HI-Fi COMPONENTS rT ” 
In stock for the THE COMIT 
WIRELESS WORLD FM TUNER UNIT AERIAL 
DENCO FM TUNER circuits ts, 6d. THE EASIEST AND CHEAPEST WAY OF 
RADIO CONSTRUCTOR FM = : SATISFYING BAND ii! CUSTOMERS Iwo or three years’ experience, preferably on 
MULLARD AMPLIFIERS DELIVERY FROM STOCK. SEND FOR LISTS low frequency electronics 
OSRAM 912 PLUS AMPLIFIER Initiative and determination to succeed in a 
TELECRAFT LTD. wide variety of problems 
PAPITENS GUCES TIED Gb Cagnenes QUADRANT WORKS, WORTLEY RD., wR: P ' 
MAYPOLE ESTATE WEST CROYDON. SURREY WE OFFER : Pleasant working conditions in 
J. T. FILMER BEXLEY, KENT Thornton Heath 1191-2-3 the active Electronics Division of 
Te.: Bexieyhaath 7267 a large aircraft firm in a rural 
area close to a West Midlands 


town 


Industrial Electronics. 
WE WANT: Electronic Engineers with degree 
or H.? 


' ‘ 


Interesting work in developing industrial 
electronic equipment and eventually complete 


SENIOR ELECTRONIC AND ELECTRICAL indicted sosugmiion snd 


if 


an assured future 
you are prepared to demonstrate your worth 


ENGIN EERS Good pay and pension scheme 


Write to Box #172 for an early interview 


Two vacancies exist in an important Company, engaged in the 
design and development of major guided weapon projects, 
for Electronic and Electrical Engineers with a degree or 
equivalent qualifications, and a minimum of seven years 
experience in either research and development or design. 


[hese are senior posts and carry considerable responsibility. 
The work covers a wide field in communication systems, 
electronic instrumentation, and the overall electrical design 
of guided missiles. 


Applications will be treated in strictest confidence, and should THE 


be addressed in the first instance to the Staff Employment SERVICE ENGINEER'S 
Officer, Box No. 7397. FIRST CHOICE 


COMMERCIAL T.V. 


Commercial Television and F.M. _broad- 
casting have resulted in vacancies becoming 
available for men interested in the develop 
ment of V.H.F. tuners involving new 
techniques of design and manufacture. 
Salaries in the range of £650-£1,200 are 
offered to Engineers with the required 
experience, and prospects of future advance- 
ments are good. Write, in confidence, giving 
full particulars of experience and qualifications 
to Box No. 8419. 


TRANSISTOR AND PRINTED 
CIRCUIT COMPONENTS 
RADIO COMPONENTS: 


he rapid development of transistors and printed 
circuit techniques has given rise to an interesting 
field for design and application of new components 
for these field Permanent, pensionable posts are 
offered to development engincers wishing to under- 
take advanced development work of this kind, ‘The 
company’s laboratories, situated in the London area, 
are fully equipped and offer agreeable working 
onditions. Write to Box No, 8418. Details of 
age, experience and qualifications, which will be 
regarded as strictly confidential 


Frepruary, 1956 
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VISCONOL’ 


PAPER CONDENSERS 


in Rectangular Metal Cans 


This range has several advan- 
tages over the ordinary Paper 
Condenser and complies with the 
requirements of Inter - Service 
Specification and R.C.L.131. Our 
exclusive mineral oil ‘‘Visconol”’, 
with which the paper dielectric 
plates are impregnated, has two 
outstanding characteristics: it 1s 
non-void forming, and therefore 
gives higher ionisation voltages, 
and its chemical stability raises 
the upper working temperature 
limit to 100 ¢ 

Apart from having a greater 
margin of safety, these “‘Visconol”’ 
Condensers are more versatile than 
our ordinary tropical paper types. 
Iwo methods of mounting are 
available Types 141-155 have 
detachable brackets, conforming to 
R.C.L.131, and types 120-134 have 

(. pattern soldered-on feet. 

Capacity tolerance 1s 20 
Voltage ratings below are for 70'¢ 


4uF 


CPI4IH CPI44H CPI47H 
121* CPil22K Pi23* 
CP1215Q CPI27Q 
CPi297T CPij0T CPti27T 
CPi44T CPi47t CPISOT 
CPI30V CPtily 
CPI46V CPRI49¥V CPIS2V 
CPI47~W CPI49~ CPISIW 
CPI3ix j ( j 13 CPii3x CPIs4x 
CPI4IGO 
CPI44KO 
CP14850 


CPIsiUO 


CPIS4KO CPISSKO 


CPISIWO CPISIWO 
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MAXIMUM DEPENDABILITY 
AT MINIMUM GOST 


ding manufacturers in the Radio, Television and lloy has been specified, 50/50 can sometimes be used 
tronic Industri pecify Ersin Multicore 5-c« with equal facility and consequent saving in cost. 
Solder because itis the most reliable solder ava vie . 
A SPECIFICATION FOR EVERY JOB 
Only Ersin Multicore, with its 5-core constructios 
| . . 
euaranteed flux continuity. There are no wasted lb. reels are available containing Ersin Multicore 
‘ ( ‘ > . ‘ » 
ths of solder: no drv or H.R. joints ar eed core Solder in 6 alloys and 9 gauges. Finer gauges 
ugh lack of flux can be supplied on | lb. and 4 Ib. reels in 2 alloys. In 


ion there are special alloys for specific processes. 

GRE ATER seiner h © matter what your particular application, 
Th ore construction has the additional advantag he a Multicore Solder to suit it exactly. If you 
because the thin solder w melt quickly and ir any doubt, the Multicore Technical Service 


iidering pro is speeded up, an alloy of Department will be pleased to advise you on the 


r tin content can often be used. Where 60/40 most suitable and economical solder. 


BIB RECORDING ne Wine 
CARTON HOME CONSTRUCTOR'S| ©! STRIPPER & CUTTER 


6 PACK as TAPE SPLICER “ee 


sulation with 
ut nicking the 


wire; cuts wire 


twin fle Adjust 

A able to most wire 
thicknesses by the 

| Dime Excellent 


alue at only 3/6 (subject) 


MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 


